SEQUENCE LISTING 



<110> Carozzi, Nadine 
Hargiss, Tracy 
Koziel, Michael G. 
Duck, Nicholas B. 
Carr, Brian 



<120> AXMI-014, A Delta-Endotoxin Gene and 
Methods for Its Use 



<130> 045600/274143 

<150> 60/448,632 
<151> 2003-02-20 

<160> 23 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 2145 
<212> DNA 

<213> Bacillus thuringiensis 
<400> 1 

tttcaccaaa tataatgttt ttttgtagaa acattgttac aggaatacat tggggtacta 60 
cgaatatata gaaagacacc tggcatatat ttattaggtg tcttaaaaat aaggactata 120 
taaggagtga aaaatatgaa ttcttatcaa aatacaaatg aatatgaaat tctggatggt 180 
tccccgaata acacaaatat gtcaaacaga tatccttttg caaaggatcc aaatatattt 240 
cctattaacc tggacgcttg tcagggaagg ccatggcaag atacgtggga atcagtctcg 3 00 
gatatagtaa ctattgggac ataccttata caattcttgc tagaacccgg tataggtgga 360 
attcctgtaa tattttcaat aataaacaaa ctcattccgt cttctggtca atctgtggca 420 
gcactttcta tatgtgattt agtatctata attcgtaaag aggtagacga gagcgtgtta 480 
agtgacgggg ttgcagattt tgagggtgaa atgactgctt atcaagatta ttatcttcat 54 0 
tatcttgagg attggcttac agataaatca aatcctaaaa aacttgctga cgtagttaaa 600 
cagttccaag cacgggaaga agatttcact aaacttttag cagggtcatt atcaagacag 660 
aaagctgaaa tattattatt gcctacgtat gtgcaagctg caaatgtgca tttattacta 720 
ttaagggacg cagttaaata taaaaaagaa tggggactag tgtgtccacc gttgtatcca 780 
gggtcaggga gaactgattg taacgagcgg ttaaaagcga aaataaaaga gtatactaat 84 0 
tattgtgtag ggtggtataa caagggttta gatcagataa gacaggcggg tacaagtgct 90 0 
gaagtttggt cgaaatttaa taaatttcgt agagaaatga cgttggcggt attggatatt 960 
attgctatat ttccaactta tgattttgaa aaatatccat tagcaacaag tgtagagtta 1020 
actagggaaa tttatacaga tccagtggga tattcagggg gaaattatgg ttgggaacgg 1080 
ttttttagct ttaattcggt agaagcaaat ggaacacggg gacctggttt agttacttgg 1140 
cttcaagcta tagatatata tagtcattct attaatcttc agcttggtta tcttagtggc 1200 
tgggggggaa ctcgtcatta tgaagacttc acaaagggta acggtgcttt tcaacgtatg 1260 
tctggaacta cgagtaataa tccacgtaat attatttttg gcaataccga tatatttaaa 1320 
attatttcat tagctagata tgcaatgcaa ccgtttgttg ggtattcaat cccacggcat 1380 
cttgtttcac gtgcagaatt ttttccgaca acactaaata ctttcctgta tgaggtaaac 1440 
agttctgggt actcacagac aattgaatct gtgttaccag gtattaataa ggatctacca 1500 
cctagtcgta caaattactc tcatagatta tcaaatgcgg catgtgttca aaatgaaacc 1560 
tccagagtta acgtatttgg ttggacacat acaagtatga aaaaagataa tcgaatttat 1620 
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ccagataaaa ttacgcaaat tcctgcagta aaagcttttg ccctaccagc aggtacagga 1680 
tatgcaggag gttacgtcac agctgggcct ggttatacag gaggagatgt agtaacgtta 1740 
ccttatcaag caagtttaaa aatacgttta acttctgcac ccacgaataa aaattaccgt 1800 
gttagacttc gctacgcgag tggaggacct ggtccgttcc gagtagaaag atggtcgcca 1860 
agttctgttt caaatgctaa tttttctcgt ccagctacag gtggctatag ttcatttgat 1920 
tatgtggaca ccttagttac tacatttaat caatcaggtg ttgaaataat tatacaaaat 1980 
ctatctggtt accaccttat tgttgacaaa gtcgaattta tcccaattga catccaaatt 2040 
gaaaaatgta cgaaatgtca attcgaagga gacatatgta gatgtgaagg agtacaatcc 2100 
ttggaaacaa aaaaagagat tgtaaatagt ttatttatca attaa 2145 

<210> 2 
<211> 2019 
<212> DNA 

<213> Bacillus thuringiensis 

<220> 

<221> CDS 

<222> (1) . . . (2019) 

<400> 2 

gtg aaa aat atg aat tct tat caa aat aca aat gaa tat gaa att ctg 48 
Met Lys Asn Met Asn Ser Tyr Gin Asn Thr Asn Glu Tyr Glu lie Leu 
15 10 15 

gat ggt tec ccg aat aac aca aat atg tea aac aga tat cct ttt gca 96 
Asp Gly Ser Pro Asn Asn Thr Asn Met Ser Asn Arg Tyr Pro Phe Ala 
20 25 30 

aag gat cca aat ata ttt cct att aac ctg gac get tgt cag gga agg 144 
Lys Asp Pro Asn lie Phe Pro lie Asn Leu Asp Ala Cys Gin Gly Arg 
35 40 45 

cca tgg caa gat acg tgg gaa tea gtc teg gat ata gta act att ggg 192 
Pro Trp Gin Asp Thr Trp Glu Ser Val Ser Asp lie Val Thr lie Gly 
50 55 60 

aca tac ctt ata caa ttc ttg eta gaa ccc ggt ata ggt gga att cct 240 
Thr Tyr Leu lie Gin Phe Leu Leu Glu Pro Gly lie Gly Gly lie Pro 
65 70 75 80 

gta ata ttt tea ata ata aac aaa etc att ccg tct tct ggt caa tct 288 
Val lie Phe Ser lie lie Asn Lys Leu lie Pro Ser Ser Gly Gin Ser 
85 90 95 

gtg gca gca ctt tct ata tgt gat tta gta tct ata att cgt aaa gag 336 
Val Ala Ala Leu Ser lie Cys Asp Leu Val Ser lie lie Arg Lys Glu 
100 105 110 

gta gac gag age gtg tta agt gac ggg gtt gca gat ttt gag ggt gaa 3 84 
Val Asp Glu Ser Val Leu Ser Asp Gly Val Ala Asp Phe Glu Gly Glu 
115 120 125 

atg act get tat caa gat tat tat ctt cat tat ctt gag gat tgg ctt 432 
Met Thr Ala Tyr Gin Asp Tyr Tyr Leu His Tyr Leu Glu Asp Trp Leu 
130 135 140 

aca gat aaa tea aat cct aaa aaa ctt get gac gta gtt aaa cag ttc 480 
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Thr Asp Lys Ser Asn Pro Lys Lys Leu Ala Asp Val Val Lys Gin Phe 
145 150 155 160 



caa gca egg gaa gaa gat ttc act aaa ctt tta gca ggg tea tta tea 528 

Gin Ala Arg Glu Glu Asp Phe Thr Lys Leu Leu Ala Gly Ser Leu Ser 

165 170 175 

aga cag aaa get gaa ata tta tta ttg cct acg tat gtg caa get gca 576 

Arg Gin Lys Ala Glu lie Leu Leu Leu Pro Thr Tyr Val Gin Ala Ala 
180 185 190 

aat gtg cat tta tta eta tta agg gac gca gtt aaa tat aaa aaa gaa 624 

Asn Val His Leu Leu Leu Leu Arg Asp Ala Val Lys Tyr Lys Lys Glu 
195 200 205 

tgg gga eta gtg tgt cca ccg ttg tat cca ggg tea ggg aga act gat 672 

Trp Gly Leu Val Cys Pro Pro Leu Tyr Pro Gly Ser Gly Arg Thr Asp 
210 215 220 

tgt aac gag egg tta aaa gcg aaa ata aaa gag tat act aat tat tgt 72 0 

Cys Asn Glu Arg Leu Lys Ala Lys lie Lys Glu Tyr Thr Asn Tyr Cys 
225 230 235 240 

gta ggg tgg tat aac aag ggt tta gat cag ata aga cag gcg ggt aca 768 

Val Gly Trp Tyr Asn Lys Gly Leu Asp Gin lie Arg Gin Ala Gly Thr 

245 250. 255 

agt get gaa gtt tgg teg aaa ttt aat aaa ttt cgt aga gaa atg acg 816 

Ser Ala Glu Val Trp Ser Lys Phe Asn Lys Phe Arg Arg Glu Met Thr 
260 265 270 

ttg gcg gta ttg gat att att get ata ttt cca act tat gat ttt gaa 864 

Leu Ala Val Leu Asp lie lie Ala lie Phe Pro Thr Tyr Asp Phe Glu 
275 280 285 

aaa tat cca tta gca aca agt gta gag tta act agg gaa att tat aca 912 

Lys Tyr Pro Leu Ala Thr Ser Val Glu Leu Thr Arg Glu lie Tyr Thr 
290 295 300 

gat cca gtg gga tat tea ggg gga aat tat ggt tgg gaa egg ttt ttt 960 

Asp Pro Val Gly Tyr Ser Gly Gly Asn Tyr Gly Trp Glu Arg Phe Phe 
305 310 315 320 

age ttt aat teg gta gaa gca aat gga aca egg gga cct ggt tta gtt 1008 

Ser Phe Asn Ser Val Glu Ala Asn Gly Thr Arg Gly Pro Gly Leu Val 

325 330 335 

act tgg ctt caa get ata gat ata tat agt cat tct att aat ctt cag 1056 

Thr Trp Leu Gin Ala lie Asp lie Tyr Ser His Ser lie Asn Leu Gin 
340 345 350 

ctt ggt tat ctt agt ggc tgg ggg gga act cgt cat tat gaa gac ttc 1104 

Leu Gly Tyr Leu Ser Gly Trp Gly Gly Thr Arg His Tyr Glu Asp Phe 
355 360 " 365 

aca aag ggt aac ggt get ttt caa cgt atg tct gga act acg agt aat 1152 

Thr Lys Gly Asn Gly Ala Phe Gin Arg Met Ser Gly Thr Thr Ser Asn 
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370 375 380 

aat cca cgt aat att att ttt ggc aat acc gat ata ttt aaa att att 1200 
Asn Pro Arg Asn lie lie Phe Gly Asn Thr Asp lie Phe Lys lie lie 
385 390 395 400 

tea tta get aga tat gca atg caa ccg ttt gtt ggg tat tea ate cca 1248 
Ser Leu Ala Arg Tyr Ala Met Gin Pro Phe Val Gly Tyr Ser lie Pro 
405 410 415 

egg cat ctt gtt tea cgt gca gaa ttt ttt ccg aca aca eta aat act 1296 
Arg His Leu Val Ser Arg Ala Glu Phe Phe Pro Thr Thr Leu Asn Thr 
420 425 430 

ttc ctg tat gag gta aac agt tct ggg tac tea cag aca att gaa tct 1344 
Phe Leu Tyr Glu Val Asn Ser Ser Gly Tyr Ser Gin Thr lie Glu Ser 
435 440 445 

gtg tta cca ggt att aat aag gat eta cca cct agt cgt aca aat tac 1392 
Val Leu Pro Gly lie Asn Lys Asp Leu Pro Pro Ser Arg Thr Asn Tyr 
450 455 460 

tct cat aga tta tea aat gcg gca tgt gtt caa aat gaa acc tec aga 1440 
Ser His Arg Leu Ser Asn Ala Ala Cys Val Gin Asn Glu Thr Ser Arg 
465 470 475 480 

gtt aac gta ttt ggt tgg aca cat aca agt atg aaa aaa gat aat cga 1488 
Val Asn Val Phe Gly Trp Thr His Thr Ser Met Lys Lys Asp Asn Arg 
485 490 495 

att tat cca gat aaa att acg caa att cct gca gta aaa get ttt gec 1536 
lie Tyr Pro Asp Lys lie Thr Gin lie Pro Ala Val Lys Ala Phe Ala 
500 505 510 

eta cca gca ggt aca gga tat gca gga ggt tac gtc aca get ggg cct 1584 
Leu Pro Ala Gly Thr Gly Tyr Ala Gly Gly Tyr Val Thr Ala Gly Pro 
515 520 525 

ggt tat aca gga gga gat gta gta acg tta cct tat caa gca agt tta 1632 
Gly Tyr Thr Gly Gly Asp Val Val Thr Leu Pro Tyr Gin Ala Ser Leu 
530 535 540 

aaa ata cgt tta act tct gca ccc acg aat aaa aat tac cgt gtt aga 1680 
Lys lie Arg Leu Thr Ser Ala Pro Thr Asn Lys Asn Tyr Arg Val Arg 
545 550 555 560 

ctt cgc tac gcg agt gga gga cct ggt ccg ttc cga gta gaa aga tgg 172 8 
Leu Arg Tyr Ala Ser Gly Gly Pro Gly Pro Phe Arg Val Glu Arg Trp 
565 570 575 

teg cca agt tct gtt tea aat get aat ttt tct cgt cca get aca ggt • 1776 
Ser Pro Ser Ser Val Ser Asn Ala Asn Phe Ser Arg Pro Ala Thr Gly 
580 585 590 

ggc tat agt tea ttt gat tat gtg gac acc tta gtt act aca ttt aat 1824 
Gly Tyr Ser Ser Phe Asp Tyr Val Asp Thr Leu Val Thr Thr Phe Asn 
595 600 605 
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caa tea ggt gtt gaa ata att ata caa aat eta tct ggt tac cac ctt 1872 
Gin Ser Gly Val Glu He He He Gin Asn Leu Ser Gly Tyr His Leu 
610 615 620 

att gtt gac aaa gtc gaa ttt ate cca att gac ate caa att gaa aaa 1920 
He Val Asp Lys Val Glu Phe He Pro He Asp He Gin He Glu Lys 
625 630 635 640 

tgt acg aaa tgt caa ttc gaa gga gac ata tgt aga tgt gaa gga gta 1968 
Cys Thr Lys Cys Gin Phe Glu Gly Asp He Cys Arg Cys Glu Gly Val 
645 650 655 

caa tec ttg gaa aca aaa aaa gag att gta aat agt tta ttt ate aat 2016 
Gin Ser Leu Glu Thr Lys Lys Glu He Val Asn Ser Leu Phe He Asn 
660 665 670 

taa 2019 
★ 



<210> 3 
<211> 672 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 3 

Met Lys Asn Met Asn Ser Tyr Gin Asn Thr Asn Glu Tyr Glu He Leu 

15 10 15 

Asp Gly Ser Pro Asn Asn Thr Asn Met Ser Asn Arg Tyr Pro Phe Ala 

20 25 30 

Lys Asp Pro Asn He Phe Pro He Asn Leu Asp Ala Cys Gin Gly Arg 

35 40 45 

Pro Trp Gin Asp Thr Trp Glu Ser Val Ser Asp He Val Thr He Gly 

50 55 60 

Thr Tyr Leu He Gin Phe Leu Leu Glu Pro Gly He Gly Gly He Pro 
65 70 75 80 

Val He Phe Ser He He Asn Lys Leu He Pro Ser Ser Gly Gin Ser 

85 90 95 

Val Ala Ala Leu Ser He Cys Asp Leu Val Ser He He Arg Lys Glu 

100 105 110 

Val Asp Glu Ser Val Leu Ser Asp Gly Val Ala Asp Phe Glu Gly Glu 

115 120 125 

Met Thr Ala Tyr Gin Asp Tyr Tyr Leu His Tyr Leu Glu Asp Trp Leu 

130 135 140 

Thr Asp Lys Ser Asn Pro Lys Lys Leu Ala Asp Val Val Lys Gin Phe 
145 150 155 160 

Gin Ala Arg Glu Glu Asp Phe Thr Lys Leu Leu Ala Gly Ser Leu Ser 

165 170 175 

Arg Gin Lys Ala Glu He Leu Leu Leu Pro Thr Tyr Val Gin Ala Ala 

180 185 190 

Asn Val His Leu Leu Leu Leu Arg Asp Ala Val Lys Tyr Lys Lys Glu 

195 200 205 

Trp Gly Leu Val Cys Pro Pro Leu Tyr Pro Gly Ser Gly Arg Thr Asp 

210 215 220 

Cys Asn Glu Arg Leu Lys Ala Lys He Lys Glu Tyr Thr Asn Tyr Cys 
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225 










230 










235 










240 


Val 


Glv 


TrD 


Tvr 


Asn 


Lvs 


Glv 


Leu 


Asp 


Gin 


He 


Arg 


Gin 


Ala 


Gly 


Thr 










245 










250 










255 




Ser 


Ala 


Glu 


Val 


Trp 


Ser 


Lys 


Phe 


Asn 


Lys 


Phe 


Arg Arg 


Glu 


Met 


Thr 








260 










265 










270 






Leu 


Ala 


Val 


Leu 


ASP 


He 


He 


Ala 


He 


Phe 


Pro 


Thr 


Tyr 


Asp 


Phe 


Glu 






275 










280 










285 








Lys 


Tvr 


Pro 


Leu 


Ala 


Thr 


Ser 


Val 


Glu 


Leu 


Thr Arg Glu 


He 


Tyr 


Thr 




2 90 










295 










300 










Asp 


Pro 


Val 


Glv 


Tvr 


Ser 


Glv 

JL 


Glv 


Asn 


Tvr 


Gly Trp Glu Arg 


Phe 


Phe 


J V J 










310 










315 










320 


Ser 


Phe 


Asn 


Ser 


Val 


Glu 


Ala 


Asn 


Glv 


Thr 


Arg Gly Pro Gly 


Leu 


Val 










325 










330 










335 




Thr 


TrD 


Leu 


Gin 


Ala 


He 


Asp 


He 


Tvr 


Ser 


His 


Ser 


He 


Asn 


Leu 


Gin 








340 










345 










350 






Leu 


Glv 


Tvr 


Leu 


Ser 


Glv 


Trp 


Glv 


Gly 


Thr 


Arg 


His 


Tyr 


Glu 


Asp 

IT 


Phe 






355 










360 










365 








Thr 


Lys 


Glv 


Asn 


Glv 


Ala 


Phe 


Gin 


Arg 


Met 


Ser Gly Thr 


Thr 


Ser 


Asn 




370 










375 










380 










Asn 


Pro 


Ara 


Asn 


He 


He 


Phe 


Glv 


Asn 


Thr 


Asp 


He 


Phe 


Lys 


He 


He 


385 










390 










395 










400 


Ser 


Leu 


Ala 


Arcr 


Tvr 


Ala 


Met 


Gin 


Pro 


Phe 


Val 


Gly Tyr Ser 


He 


Pro 










405 










410 










415 




Arg 


His 


Leu 


Val 


Ser 


Arg 


Ala 


Glu 


Phe 


Phe 


Pro 


Thr 


Thr 


Leu 


Asn 


Thr 








420 










425 










430 






Phe 


Leu 


Tvr 


Glu 


Val 


Asn 


Ser 


Ser 


Glv 


Tvr 


Ser 


Gin 


Thr 


He 


Glu 


Ser 






435 










440 










445 








Val 


Leu 


Pro 


Glv 


He 


Asn 


Lys 


Asp 


Leu 


Pro 


Pro 


Ser 


Arg 


Thr 


Asn 


Tvr 




450 










455 










460 










Ser 


His 


Arq 


Leu 


Ser 


Asn 


Ala 


Ala 


Cys 


Val 


Gin 


Asn 


Glu 


Thr 


Ser 


Arg 


465 










470 










47c; 










480 


Val 


Asn 


Val 


Phe 


Gly 


Trp 


Thr 


His 


Thr 


Ser 


Met 


Lys 


Lys 


Asp 


Asn 


Arg 










485 










490 










495 




lie 


Tvr 

JL 


Pro 


Asp 


Lvs 


He 


Thr 


Gin 


He 


Pro 


Ala 


Val 


Lys 


Ala 


Phe 


Ala 








500 










505 










510 






Leu 


Pro 


Ala 


Gly 


Thr 


Gly 


Tvr 


Ala 


Gly 


Gly 


Tyr 


Val 


Thr 


Ala 


Gly 


Pro 






515 










520 










525 








Glv 


Tvr 


Thr 


Glv 


Glv 


Asp 


Val 


Val 


Thr 


Leu 


Pro 


Tyr 


Gin 


Ala 


Ser 


Leu 




530 










535 










540 










Lvs 


He 


Ara 


Leu 


Thr 


Ser 


Ala 


Pro 


Thr 


Asn 


Lys 


Asn 


Tyr 


Arg 


Val 


Arq 


545 










550 










555 










560 


Leu 


ArQ 


Tvr 


Ala 


Ser 


Glv 


Glv 


Pro 


Glv 


Pro 


Phe 


Arg 


Val 


Glu 


Ara 


Trp 










565 










570 










575 




Ser 


Pro 


Ser 


Ser 


Val 


Ser 


Asn 


Ala 


Asn 


Phe 


Ser 


Arg 


Pro 


Ala 


Thr 


Glv 

JL 








j o \j 










585 










590 






Glv 


Tvr 

JL 


Ser 


Ser 


Phe 


Asp 


Tvr 

JL 


Val 


Asp 


Thr 


Leu 


Val 


Thr 


Thr 


Phe 


Asn 






595 










600 










605 








Gin 


Ser 


Gly 


Val 


Glu 


He 


He 


He 


Gin 


Asn 


Leu 


Ser 


Gly Tyr 


His 


Leu 




O X <J 










OlJ 










620 










He 


Val 


Asp 


Lys 


Val 


Glu 


Phe 


He 


Pro 


He 


Asp 


He 


Gin 


He 


Glu 


Lys 


625 










630 










635 










640 


Cys 


Thr 


Lys 


Cys 


Gin 


Phe 


Glu 


Gly 


Asp 


He 


Cys 


Arg 


Cys 


Glu 


Gly 


Val 










645 










650 










655 




Gin 


Ser 


Leu 


Glu 


Thr 


Lys 


Lys 


Glu 


He 


Val 


Asn 


Ser 


Leu 


Phe 


He 


Asn 








660 










665 










670 
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<210> 4 
<211> 2010 
<212> DNA 

<213> Bacillus thuringiensis 

<220> 

<221> CDS 

<222> (1) . . . (2010) 

<400> 4 

atg aat tct tat caa aat aca aat gaa tat gaa att ctg gat ggt tec 48 
Met Asn Ser Tyr Gin Asn Thr Asn Glu Tyr Glu lie Leu Asp Gly Ser 
15 10 15 

ccg aat aac aca aat atg tea aac aga tat cct ttt gca aag gat cca 96 
Pro Asn Asn Thr Asn Met Ser Asn Arg Tyr Pro Phe Ala Lys Asp Pro 
20 25 30 

aat ata ttt cct att aac ctg gac get tgt cag gga agg cca tgg caa 144 
Asn lie Phe Pro lie Asn Leu Asp Ala Cys Gin Gly Arg Pro Trp Gin 
35 40 45 

gat acg tgg gaa tea gtc teg gat ata gta act att ggg aca tac ctt 192 
Asp Thr Trp Glu Ser Val Ser Asp lie Val Thr lie Gly Thr Tyr Leu 
50 55 60 

ata caa ttc ttg eta gaa ccc ggt ata ggt gga att cct gta ata ttt 240 
lie Gin Phe Leu Leu Glu Pro Gly lie Gly Gly lie Pro Val lie Phe 
65 70 75 80 

tea ata ata aac aaa etc att ccg tct tct ggt caa tct gtg gca gca 288 
Ser lie lie Asn Lys Leu lie Pro Ser Ser Gly Gin Ser Val Ala Ala 
85 90 95 

ctt tct ata tgt gat tta gta tct ata att cgt aaa gag gta gac gag 336 
Leu Ser lie Cys Asp Leu Val Ser lie lie Arg Lys Glu Val Asp Glu 
100 105 110 

a 9 c 9tg tta agt gac ggg gtt gca gat ttt gag ggt gaa atg act get 3 84 
Ser Val Leu Ser Asp Gly Val Ala Asp Phe Glu Gly Glu Met Thr Ala 
115 120 125 

tat caa gat tat tat ctt cat tat ctt gag gat tgg ctt aca gat aaa 432 
Tyr Gin Asp Tyr Tyr Leu His Tyr Leu Glu Asp Trp Leu Thr Asp Lys 
130 135 140 

tea aat cct aaa aaa ctt get gac gta gtt aaa cag ttc caa gca egg 480 
Ser Asn Pro Lys Lys Leu Ala Asp Val Val Lys Gin Phe Gin Ala Arg 
145 150 155 160 

gaa gaa gat ttc act aaa ctt tta gca ggg tea tta tea aga cag aaa 528 
Glu Glu Asp Phe Thr Lys Leu Leu Ala Gly Ser Leu Ser Arg Gin Lys 
165 170 175 

get gaa ata tta tta ttg cct acg tat gtg caa get gca aat gtg cat 576 
Ala Glu lie Leu Leu Leu Pro Thr Tyr Val Gin Ala Ala Asn Val His 
180 185 190 
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tta tta eta tta agg gac gca gtt aaa tat aaa aaa gaa tgg gga eta 624 
Leu Leu Leu Leu Arg Asp Ala Val Lys Tyr Lys Lys Glu Trp Gly Leu 
195 200 205 

gtg tgt cca ccg ttg tat cca ggg tea ggg aga act gat tgt aac gag 672 
Val Cys Pro Pro Leu Tyr Pro Gly Ser Gly Arg Thr Asp Cys Asn Glu 
210 215 220 

egg tta aaa gcg aaa ata aaa gag tat act aat tat tgt gta ggg tgg 720 
Arg Leu Lys Ala Lys lie Lys Glu Tyr Thr Asn Tyr Cys Val Gly Trp 
225 230 235 240 

tat aac aag ggt tta gat cag ata aga cag gcg ggt aca agt get gaa 768 
Tyr Asn Lys Gly Leu Asp Gin lie Arg Gin Ala Gly Thr Ser Ala Glu 
245 250 255 

gtt tgg teg aaa ttt aat aaa ttt cgt aga gaa atg acg ttg gcg gta 816 
Val Trp Ser Lys Phe Asn Lys Phe Arg Arg Glu Met Thr Leu Ala Val 
260 265 270 

ttg gat att att get ata ttt cca act tat gat ttt gaa aaa tat cca 864 
Leu Asp lie lie Ala lie Phe Pro Thr Tyr Asp Phe Glu Lys Tyr Pro 
275 280 285 

tta gca aca agt gta gag tta act agg gaa att tat aca gat cca gtg 912 
Leu Ala Thr Ser Val Glu Leu Thr Arg Glu lie Tyr Thr Asp Pro Val 
290 295 300 

gga tat tea ggg gga aat tat ggt tgg gaa egg ttt ttt age ttt aat 960 
Gly Tyr Ser Gly Gly Asn Tyr Gly Trp Glu Arg Phe Phe Ser Phe Asn 
305 310 315 320 

teg gta gaa gca aat gga aca egg gga cct ggt tta gtt act tgg ctt 1008 
Ser Val Glu Ala Asn Gly Thr Arg Gly Pro Gly Leu Val Thr Trp Leu 
325 330 335 

caa get ata gat ata tat agt cat tct att aat ctt cag ctt ggt tat 1056 
Gin Ala lie Asp lie Tyr Ser His Ser lie Asn Leu Gin Leu Gly Tyr 
340 345 350 

ctt agt ggc tgg ggg gga act cgt cat tat gaa gac ttc aca aag ggt 1104 
Leu Ser Gly Trp Gly Gly Thr Arg His Tyr Glu Asp Phe Thr Lys Gly 
355 360 365 

aac ggt get ttt caa cgt atg tct gga act acg agt aat aat cca cgt 1152 
Asn Gly Ala Phe Gin Arg Met Ser Gly Thr Thr Ser Asn Asn Pro Arg 
370 375 380 

aat att att ttt ggc aat ace gat ata ttt aaa att att tea tta get 1200 
Asn lie He Phe Gly Asn Thr Asp He Phe Lys He He Ser Leu Ala 
385 390 395 400 

aga tat gca atg caa ccg ttt gtt ggg tat tea ate cca egg cat ctt 1248 
Arg Tyr Ala Met Gin Pro Phe Val Gly Tyr Ser He Pro Arg His Leu 
405 410 415 
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gtt tea cgt gca gaa ttt ttt ccg aca aca eta aat act ttc ctg tat 1296 
Val Ser Arg Ala Glu Phe Phe Pro Thr Thr Leu Asn Thr Phe Leu Tyr 
420 425 430 

gag gta aac agt tct ggg tac tea cag aca att gaa tct gtg tta cca 1344 
Glu Val Asn Ser Ser Gly Tyr Ser Gin Thr lie Glu Ser Val Leu Pro 
435 440 445 

ggt att aat aag gat eta cca cct agt cgt aca aat tac tct cat aga 13 92 
Gly lie Asn Lys Asp Leu Pro Pro Ser Arg Thr Asn Tyr Ser His Arg 
450 455 460 

tta tea aat gcg gca tgt gtt caa aat gaa acc tec aga gtt aac gta 1440 
Leu Ser Asn Ala Ala Cys Val Gin Asn Glu Thr Ser Arg Val Asn Val 
465 470 475 480 

ttt ggt tgg aca cat aca agt atg aaa aaa gat aat cga att tat cca 1488 
Phe Gly Trp Thr His Thr Ser Met Lys Lys Asp Asn Arg lie Tyr Pro 
485 490 495 

gat aaa att acg caa att cct gca gta aaa get ttt gee eta cca gca 1536 
Asp Lys lie Thr Gin lie Pro Ala Val Lys Ala Phe Ala Leu Pro Ala 
500 505 510 

ggt aca gga tat gca gga ggt tac gtc aca get ggg cct ggt tat aca 1584 
Gly Thr Gly Tyr Ala Gly Gly Tyr Val Thr Ala Gly Pro Gly Tyr Thr 
515 520 525 

gga gga gat gta gta acg tta cct tat caa gca agt tta aaa ata cgt 1632 
Gly Gly Asp Val Val Thr Leu Pro Tyr Gin Ala Ser Leu Lys lie Arg 
530 535 540 

tta act tct gca ccc acg aat aaa aat tac cgt gtt aga ctt cgc tac 1680 
Leu Thr Ser Ala Pro Thr Asn Lys Asn Tyr Arg Val Arg Leu Arg Tyr 
545 550 555 560 

gcg agt gga gga cct ggt ccg ttc cga gta gaa aga tgg teg cca agt 1728 
Ala Ser Gly Gly Pro Gly Pro Phe Arg Val Glu Arg Trp Ser Pro Ser 
565 570 575 

tct gtt tea aat get aat ttt tct cgt cca get aca ggt ggc tat agt 1776 
Ser Val Ser Asn Ala Asn Phe Ser Arg Pro Ala Thr Gly Gly Tyr Ser 
580 585 590 

tea ttt gat tat gtg gac acc tta gtt act aca ttt aat caa tea ggt 1824 
Ser Phe Asp Tyr Val Asp Thr Leu Val Thr Thr Phe Asn Gin Ser Gly 
595 600 605 

gtt gaa ata att ata caa aat eta tct ggt tac cac ctt att gtt gac 1872 
Val Glu lie lie lie Gin Asn Leu Ser Gly Tyr His Leu lie Val Asp 
610 615 620 

aaa gtc gaa ttt ate cca att gac ate caa att gaa aaa tgt acg aaa 1920 
Lys Val Glu Phe lie Pro lie Asp lie Gin lie Glu Lys Cys Thr Lys 
625 630 635 640 

tgt caa ttc gaa gga gac ata tgt aga tgt gaa gga gta caa tec ttg 1968 
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Cys Gin Phe Glu Gly Asp lie Cys Arg Cys Glu Gly Val Gin Ser Leu 
645 650 655 



gaa aca aaa aaa gag att gta aat agt tta ttt ate aat taa 2010 
Glu Thr Lys Lys Glu lie Val Asn Ser Leu Phe lie Asn * 
660 665 



<210> 5 

<211> 669 

<212> PRT 

<213> Bacillus thuringiensis 
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Leu 


Pro 




930 










935 










940 










Glu 


Leu 


Ser 


Val 


He 


Pro 


Gly 


Val 


Asn 


Ala 


Ala 


He 


Phe 


Glu 


Glu 


Leu 


945 










950 










955 










960 


Glu Gly 


Arg 


He 


Phe 


Thr 


Ala 


Phe 


Ser 


Leu 


Tyr 


Asp 


Ala 


Arg 


Asn 


Val 
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965 








970 




975 


lie Lys 


Asn 


Gly 


Asp 

IT 


Phe 


Asn 


Asn Gly 


Leu Ser Cys 


Trp Asn 


Val Lys 






980 








985 




990 




Gly His 


Val 


Asp 


Val 


Glu 


Glu 


Gin Asn 


Asn Gin Arg 


Ser Val 


Leu Val 




995 










1000 




1005 




Val Pro 


Glu 


Tro 


Glu 


Ala 


Glu 


Val Ser 


Gin Glu Val 


Arg Val 


Cys Pro 


1010 








1015 


1020 




Gly Arg 


Gly 


Tyr 


He 


Leu 


Arg 


Val Thr 


Ala Tyr Lys 


Glu Gly 


Tyr Gly 


1025 








1030 




1035 




1040 


Glu Gly Cys 


Val 


Thr 


He 


His 


Glu He 


Glu Asn Asn 


Thr Asp 


Glu Leu 








1045 






1050 




1055 


Lys Phe 


Ser 


Asn 


Cys 


Val 


Glu 


Glu Glu 


He Tyr Pro 


Asn Asn 


Thr Val 






1060 






1065 


1070 


Thr Cys 


Asn 


Asp Tyr Thr Val Asn Gin Glu Glu Tyr Gly Gly Ala Tyr 



1075 1080 1085 



Thr Ser Arg Asn Arg Gly Tyr Asn Glu Ala Pro Ser Val Pro Ala Asp 

1090 1095 1100 

Tyr Ala Ser Val Tyr Glu Glu Lys Ser Tyr Thr Asp Gly Arg Arg Glu 
1105 1110 1115 1120 

Asn Pro Cys Glu Phe Asn Arg Gly Tyr Arg Asp Tyr Thr Pro Leu Pro 

1125 1130 1135 

Val Gly Tyr Val Thr Lys Glu Leu Glu Tyr Phe Pro Glu Thr Asp Lys 

1140 1145 1150 

Val Trp He Glu He Gly Glu Thr Glu Gly Thr Phe He Val Asp Ser 

1155 1160 1165 

Val Glu Leu Leu Leu Met Glu Glu 
1170 1175 



<210> 7 

<211> 1178 

<212> PRT 

<213> Bacillus thuringiensis 



<400> 7 



Met 


Asp 


Asn 


Asn 


Pro 


Asn 


He 


Asn 


Glu 


Cys 


He 


Pro 


Tyr 


Asn Cys 


Leu 


1 








5 










10 










15 




Ser 


Asn 


Pro 


Glu 


Val 


Glu 


Val 


Leu 


Gly Gly Glu Arg 


He 


Glu 


Thr 


Gly 








20 










25 










30 






Tyr 


Thr 


Pro 
35 


He 


Asp 


He 


Ser 


Leu 
40 


Ser 


Leu 


Thr 


Gin 


Phe 
45 


Leu 


Leu 


Ser 


Glu 


Phe 


Val 


Pro Gly 


Ala 


Gly 


Phe 


Val 


Leu Gly Leu Val 


Asp 


He 


He 




50 










55 










60 










Trp 


Gly 


He 


Phe 


Gly 


Pro 


Ser 


Gin 


Trp 


Asp 


Ala 


Phe 


Leu 


Val 


Gin 


He 


65 










70 










75 










80 


Glu 


Gin 


Leu 


He 


Asn 
85 


Gin 


Arg 


He 


Glu 


Glu 
90 


Phe 


Ala 


Arg 


Asn 


Gin 
95 


Ala 


He 


Ser 


Arg 


Leu 
100 


Glu 


Gly 


Leu 


Ser 


Asn 
105 


Leu 


Tyr 


Gin 


He 


Tyr 
110 


Ala 


Glu 


Ser 


Phe 


Arg 
115 


Glu 


Trp 


Glu 


Ala 


Asp 
120 


Pro 


Thr 


Asn 


Pro 


Ala 
125 


Leu 


Arg 


Glu 


Glu 


Met 


Arg 


He 


Gin 


Phe 


Asn 


Asp 


Met 


Asn 


Ser 


Ala 


Leu 


Thr 


Thr 'Ala 




130 










135 










140 










He 


Pro 


Leu 


Phe 


Ala 


Val 


Gin 


Asn 


Tyr 


Gin 


Val 


Pro 


Leu 


Leu 


Ser 


Val 


145 










150 










155 










160 


Tyr 


Val 


Gin 


Ala 


Ala 
165 


Asn 


Leu 


His 


Leu 


Ser 
170 


Val 


Leu 


Arg 


Asp 


Val 
175 


Ser 
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Val Phe Gly Gin Arg Trp Gly Phe Asp Ala Ala Thr lie Asn Ser Arg 

180 185 190 

Tyr Asn Asp Leu Thr Arg Leu lie Gly Asn Tyr Thr Asp Tyr Ala Val 

195 200 205 

Arg Trp Tyr Asn Thr Gly Leu Glu Arg Val Trp Gly Pro Asp Ser Arg 

210 215 220 

Asp Trp Val Arg Tyr Asn Gin Phe Arg Arg Glu Leu Thr Leu Thr Val 
225 230 235 240 

Leu Asp lie Val Ala Leu Phe Pro* Asn Tyr Asp Ser Arg Arg Tyr Pro 

245 250 255 

lie Arg Thr Val Ser Gin Leu Thr Arg Glu lie Tyr Thr Asn Pro Val 

260 265 270 

Leu Glu Asn Phe Asp Gly Ser Phe Arg Gly Ser Ala Gin Gly lie Glu 

275 280 285 

Arg Ser lie Arg Ser Pro His Leu Met Asp lie Leu Asn Ser lie Thr 

290 295 300 

lie Tyr Thr Asp Ala His Arg Gly Tyr Tyr Tyr Trp Ser Gly His Gin 
305 310 315 320 

lie Met Ala Ser Pro Val Gly Phe Ser Gly Pro Glu Phe Thr Phe Pro 

325 330 335 

Leu Tyr Gly Thr Met Gly Asn Ala Ala Pro Gin Gin Arg lie Val Ala 

340 345 350 

Gin Leu Gly Gin Gly Val Tyr Arg Thr Leu Ser Ser Thr Leu Tyr Arg 

355 360 365 

Arg Pro Phe Asn lie Gly lie Asn Asn Gin Gin Leu Ser Val Leu Asp 

370 375 380 

Gly Thr Glu Phe Ala Tyr Gly Thr Ser Ser Asn Leu Pro Ser Ala Val 
385 390 395 400 

Tyr Arg Lys Ser Gly Thr Val Asp Ser Leu Asp Glu lie Pro Pro Gin 

405 410 415 

Asn Asn Asn Val Pro Pro Arg Gin Gly Phe Ser His Arg Leu Ser His 

420 425 430 

Val Ser Met Phe Arg Ser Gly Phe Ser Asn Ser Ser Val Ser lie lie 

435 440 445 

Arg Ala Pro Met Phe Ser Trp lie His Arg Ser Ala Glu Phe Asn Asn 

450 455 460 

lie lie Ala Ser Asp Ser lie Thr Gin lie Pro Ala Val Lys Gly Asn 
465 470 475 480 

Phe Leu Phe Asn Gly Ser Val lie Ser Gly Pro Gly Phe Thr Gly Gly 

485 490 495 

Asp Leu Val Arg Leu Asn Ser Ser Gly Asn Asn lie Gin Asn Arg Gly 

500 505 510 

Tyr lie Glu Val Pro lie His Phe Pro Ser Thr Ser Thr Arg Tyr Arg 

515 520 525 

Val Arg Val Arg Tyr Ala Ser Val Thr Pro lie His Leu Asn Val Asn 

530 535 540 

Trp Gly Asn Ser Ser lie Phe Ser Asn Thr Val Pro Ala Thr Ala Thr 
545 550 555 560 

Ser Leu Asp Asn Leu Gin Ser Ser Asp Phe Gly Tyr Phe Glu Ser Ala 

565 570 575 

Asn Ala Phe Thr Ser Ser Leu Gly Asn lie Val Gly Val Arg Asn Phe 

580 585 590 

Ser Gly Thr Ala Gly Val He He Asp Arg Phe Glu Phe He Pro Val 

595 600 605 

Thr Ala Thr Leu Glu Ala Glu Tyr Asn Leu Glu Arg Ala Gin Lys Ala 

610 615 620 

Val Asn Ala Leu Phe Thr Ser Thr Asn Gin Leu Gly Leu Lys Thr Asn 
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625 










630 










635 










640 


Val 


Thr 


Asp 


Tyr 


His 


He 


Asp 


Gin 


Val 


Ser 


Asn 


Leu 


Val 


Thr 


Tyr 


Leu 










645 










650 










655 




Ser 


Asp 


Glu 


Phe 


Cys 


Leu 


Asp 

It 


Glu 


Lys 


Arq 


Glu 


Leu 


Ser 


Glu 


Lys 


Val 








660 










665 










670 






Lvs 


His 


Ala 


Lvs 


Arq 


Leu 


Ser 


ASD 


Glu 


Arq 


Asn 


Leu 


Leu 


Gin 


Asp 


Ser 






675 










680 










685 








Asn 


Phe 


Lvs 


Asp 


lie 


Asn 


Arg 


Gin 


Pro 


Glu 


Arq 


Glv 


Tro 


Gly 


Gly Ser 




690 










695 










700 










Thr 


Glv 


He 


Thr 


He 


Gin 


Glv 


Glv 


Asp 


Asp 


Val 


Phe 


Lvs 


Glu 


Asn 


Tyr 


705 










710 










715 










720 


Val 


Thr 


Leu 


Ser 


Glv 


Thr 


Phe 


Asp 


Glu 


Cys 


Tvr 


Pro 


Thr 


Tvr 


Leu 


Tyr 










725 










730 










735 




Gin 


Lys 


He 


Asp 


Glu 


Ser 


Lys 


Leu 


Lys 


Ala 


Phe 


Thr 


Arq 


Tyr 


Gin 


Leu 








740 










745 










750 






Arq 


Gly 


Tyr 


He 


Glu 


Asp 


Ser 


Gin 


Asp 


Leu 


Glu 


He 


Tyr 


Leu 


He 


Arg 






755 










760 










765 








Tvr 


Asn 


Ala 


Lvs 


His 


Glu 


Thr 


Val 


Asn 


Val 


Pro 


Gly 


Thr 


Gly 


Ser 


Leu 




770 










775 










780 










TrD 


Pro 


Leu 


Ser 


Ala 


Gin 


Ser 


Pro 


He 


Glv 


Lys 


Cys 


Glv 


Glu 


Pro 


Asn 


785 










790 










795 










800 


Arg 


Cys 


Ala 


Pro 


His 


Leu 


Glu 


Trp 

tr 


Asn 


Pro 


ASD 


Leu 


Asp 


Cvs 


Ser 


Cys 










805 










810 










815 




Arg 


Asp 


Glv 


Glu 


Lvs 


Cys 


Ala 


His 


His 


Ser 


His 


His 


Phe 


Ser 


Leu Asp 








820 










825 










830 






He 


Asp 


Val 


Gly 


Cys 


Thr 


Asp 

tr 


Leu 


Asn 


Glu 


Asp 


Leu 


Gly 


Val 


Trp 


Val 






835 










840 










845 








He 


Phe 


LVS 


He 


Lvs 


Thr 


Gin 


Asp 


Glv 


His 


Ala 


Arg 


Leu 


Glv 


Asn 


Leu 




850 










855 










860 










Glu 


Phe 


Leu 


Glu 


Glu 


Lys 


Pro 


Leu 


Val 


Glv 


Glu 


Ala 


Leu 


Ala 


Arg Val 


865 










870 










875 










880 


Lvs 


Arc 


Ala 


Glu 


Lys 


Lys 


Tro 


Ara 


Asp 


Lys 


Arq 


Glu 


Lys 


Leu 


Glu 


Trp 










8 85 










890 










895 




Glu 


Thr 


Asn 


lie 


Val 


Tvr 
j 


Lys 


Glu 


Ala 


Lys 


Glu 


Ser 


Val 


Asp 


Ala 


Leu 








900 










905 










910 






Phe 


Val 


Asn 


Ser 


Gin 


Tvr 


Asp 


Gin 


Leu 


Gin 


Ala 


Asp 


Thr 


Asn 


He 


Ala 






915 










920 










925 








Met 


He 


His 


Ala 


Ala 


Asp 


Lvs 


Arq 


Val 


His 


Ser 


He 


Arq 


Glu 


Ala 


Tyr 




930 










935 










940 










Leu 


Pro 


Glu 


Leu 


Ser 


Val 


He 


Pro 


Glv 


Val 


Asn 


Ala 


Ala 


He 


Phe 


Glu 


945 










950 










955 










960 


Glu 


Leu 


Glu 


Glv 


Arcr 


He 


Phe 


Thr 


Ala 


Phe 


Ser 


Leu 


Tyr 


Asp 


Ala 


Arg 










965 










970 










975 




Asn 


Val 


He 


Lvs 


Asn 


Gly 


Asp 


Phe 


Asn 


Asn 


Glv 


Leu 


Ser 


Cys 


Trp 


Asn 








980 










985 










990 






Val 


Lys 


Gly 


His 


Val 


Asp 


Val 


Glu 


Glu 


Gin 


Asn 


Asn 


Gin 


Arg 


Ser 


Val 






995 










1000 








1005 






Leu 


Val 


Val 


Pro 


Glu 


Trp 


Glu 


Ala 


Glu 


Val 


Ser 


Gin 


Glu 


Val 


Arg 


Val 




1010 








1015 








1020 








Cys 


Pro Gly 


Arg 


Gly 


Tyr 


He 


Leu 


Arg 


Val 


Thr 


Ala 


Tyr 


Lys 


Glu Gly 


1025 








1030 








1035 






1040 


Tyr Gly Glu 


Gly 


Cys 


Val 


Thr 


He 


His 


Glu 


He 


Glu 


Asn 


Asn 


Thr 


Asp 










1045 








1050 








1055 


Glu 


Leu 


Lys 


Phe 


Ser 


Asn 


Cys 


Val 


Glu 


Glu 


Glu 


He 


Tyr 


Pro 


Asn 


Asn 








1060 








1065 








1070 




Thr 


Val 


Thr 


Cys 


Asn 


Asp 


Tyr 


Thr 


Val 


Asn 


Gin 


Glu 


Glu 


Tyr Gly Gly 



1075 1080 1085 
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Ala Tyr Thr Ser Arg Asn Arg Gly Tyr Asn Glu Ala Pro Ser Val Pro 

1090 1095 1100 

Ala Asp Tyr Ala Ser Val Tyr Glu Glu Lys Ser Tyr Thr Asp Gly Arg 
1105 1110 1115 1120 

Arg Glu Asn Pro Cys Glu Phe Asn Arg Gly Tyr Arg Asp Tyr Thr Pro 

1125 1130 1135 

Leu Pro Val Gly Tyr Val Thr Lys Glu Leu Glu Tyr Phe Pro Glu Thr 

1140 1145 1150 

Asp Lys Val Trp He Glu He Gly Glu Thr Glu Gly Thr Phe He Val 

1155 1160 1165 

Asp Ser Val Glu Leu Leu Leu Met Glu Glu 
1170 1175 



<210> 8 

<211> 719 

<212> PRT 

<213> Bacillus thuringiensis 



<400> 8 



Met Lys 


Leu 


Lys 


Asn 


Gin 


Asp 


Lys 


His 


Gin Ser 


Phe 


Ser 


Ser 


Asn 


Ala 


1 






5 










10 








15 




Lys Val 


Asp 


Lys 


lie 


Ser 


Thr 


Asp 


Ser 


Leu Lys 


Asn 


Glu 


Thr 


Asp 


He 






20 










25 








30 






Glu Leu 


Gin 


Asn 


He 


Asn 


His 


Glu 


Asp 


Cys Leu 


Lys 


Met 


Ser 


Glu 


Tyr 




35 


















4 R 








Glu Asn 


Val 


Glu 


Pro 


Phe 


Val 


Ser 


Ala 


Ser Thr 


He 


Gin 


Thr Gly 


He 


5 0 


















60 










Gly He 


Ala 


Glv 


Lys 


He 


Leu 


Glv 


Thr Leu Gly Val 


Pro 


Phe Ala Gly 


65 








70 








75 










80 


Gin Val 


Ala 


Ser 


Leu 


Tyr 


Ser 


Phe 


He 


Leu Gly Glu 


Leu 


Trp 


Pro 


Lys 








85 










90 








95 




Gly Lys 


Asn 


Gin 


Trp 


Glu 


He 


Phe 


Met 


Glu His 


Val 


Glu 


Glu 


He 


He 






100 










105 








110 






Asn Gin 


Lys 


He 


Ser 


Thr 


Tyr 


Ala 


Arg Asn Lys 


Ala 


Leu 


Thr 


Asp 


Leu 




115 










120 








125 








Lys Gly 


Leu 


Gly 


Asp 


Ala 


Leu 


Ala 


Val 


Tyr His 


Asp 


Ser 


Leu 


Glu 


Ser 


130 










135 








140 










Trp Val 


Gly 


Asn 


Arg 


Asn 


Asn 


Thr 


Arg Ala Arg Ser 


Val 


Val 


Lys 


Ser 


145 








150 








155 










160 


Gin Tyr 


He 


Ala 


Leu 


Glu 


Leu 


Met 


Phe Val Gin Lys 


Leu 


Pro 


Ser 


Phe 








165 










170 








175 




Ala Val 


Ser 


Gly 


Glu 


Glu 


Val 


Pro 


Leu 


Leu Pro 


He 


Tyr 


Ala 


Gin 


Ala 






180 










185 








190 






Ala Asn 


Leu 


His 


Leu 


Leu 


Leu 


Leu 


Arg Asp Ala Ser 


He 


Phe 


Gly Lys 




195 










200 








205 








Glu Trp 


Gly 


Leu 


Ser 


Ser 


Ser 


Glu 


He 


Ser Thr 


Phe 


Tyr 


Asn Arg Gin 


210 










215 








220 










Val Glu 


Arg 


Ala 


Gly 


Asp 


Tyr 


Ser 


Asp 


His Cys 


Val 


Lys 


Trp 


Tyr 


Ser 


225 








230 








235 










240 


Thr Gly 


Leu 


Asn 


Asn 


Leu 


Arg 


Gly 


Thr 


Asn Ala 


Glu 


Ser 


Trp 


Val 


Arg 








245 










250 








255 




Tyr Asn 


Gin 


Phe 


Arg 


Arg 


Asp 


Met 


Thr 


Leu Met 


Val 


Leu 


Asp 


Leu 


Val 






260 










265 








270 






Ala Leu 


Phe 


Pro 


Ser 


Tyr 


Asp 


Thr 


Gin 


Met Tyr 


Pro 


He 


Lys 


Thr 


Thr 




275 










280 








285 








Ala Gin 


Leu 


Thr 


Arg 


Glu 


Val 


Tyr 


Thr Asp Ala 


He 


Gly 


Thr 


Val 


His 
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290 

Pro His Pro Ser 
305 

Ser Phe Ser Ala 

Asp Phe Leu Glu 
340 

Asn Thr Gin Tyr 
355 

Thr He Gly Gly 
370 

Ser He Asn Pro 
385 

Thr Glu Ser Leu 

Gly Val Pro Arg 
420 

Ala Ser Asp Asn 
435 

Leu Gin Asp Ser 
450 

Asn Tyr Glu Ser 
465 

Ala Ser His Val 



Asp Arg 


Thr 


Asn 






500 


Val Lys 


Ala 


Phe 




515 




Gly Phe 


Thr 


Gly 


530 






Gly Asp 


He 


Arg 


545 






Val Arg 


He 


Arg 


He Asn 


Gly 


Lys 






580 


Arg Gly 


Glu 


Asp 




595 




Thr Pro 


Phe 


Ser 


610 






Trp Asn 


Phe 


Ser 


625 






Val Pro 


Val 


Glu 


Gin Glu 


Lys 


Val 






660 


Lys Thr 


Asp 


Val 




675 




Glu Ser 


Leu 


Ser 


690 






Glu He 


Val 


Lys 



705 







295 




Phe 


Thr 


Ser 


Thr 




310 






He 


Glu 


Ala 


Ala 










Gin 


Val 


Thr 


He 


Met 


Asn 


Met 


TrD 








360 


Thr 


Leu 


Asn 


He 






375 




Val 


Thr 


Leu 


Pro 




390 






Ala Gly 


Leu 


Asn 


405 








Val 


Asp 


Phe 


His 


Phe 


Tyr 


Tvr 

y 


Pro 








44 0 


Glu 


Asn 


Glu 


Leu 






455 




Tyr 


Ser 


His 


Ara 




470 






Lys 


Ala 


Leu 


Val 


485 








Thr 


He 


Glu 


Pro 


Asn 


Leu 


Ser 


Ser 








520 


Gly Asp 


He 


Leu 






535 




Val 


Asn 


He 


Asn 




550 






Tyr Ala 


Ser 


Thr 


565 








Ala 


He 


Asn 


Gin 


Leu Asp 


Tvt 


Lys 








D \J \J 


Phe 


Leu 


Asp 


Val 






615 




Ser Gly 


Asn 


Glu 




630 






Val 


Thr 


Tvr 

y 


Glu 


645 








Thr 


Ala 


Leu 


Phe 


Lys 


Asp 


Tyr 


His 








680 


Asp 


Glu 


Phe 


Tyr 






695 




Tyr Ala 


Lys 


Gin 




710 







300 

Thr Trp Tyr Asn 
315 

Val Val Arg Asn 
330 

Tyr Ser Leu Leu 
345 

Gly Gly His Lys 

Ser Thr Gin Gly 
380 

Phe Thr Ser Arg 
395 

Leu Phe Leu Thr 
410 

Trp Lys Phe Val 
425 

Gly Tyr Ala Gly 

Pro Pro Glu Ala 
460 

Leu Ser His He 
475 

Tyr Ser Trp Thr 
490 

Asn Ser He Thr 
505 

Gly Ala Ala Val 

Arg Arg Thr Asn 
540 

Pro Pro Phe Ala 
555 

Thr Asp Leu Gin 
570 

Gly Asn Phe Ser 
585 

Thr Phe Arg Thr 

Gin Ser Thr Phe 
620 

Val Tyr He Asp 
635 

Ala Glu Tyr Asp 
650 

Thr Ser Thr Asn 
665 

He Asp Gin Val 

Leu Asp Glu Lys 
700 

Leu His He Glu 
715 



Asn Asn Ala Pro 
320 

Pro His Leu Leu 
335 

Ser Arg Trp Ser 
350 

Leu Glu Phe Arg 
365 

Ser Thr Asn Thr 

Asp Val Tyr Arg 
400 

Gin Pro Val Asn 
415 

Thr His Pro He 
430 

He Gly Thr Gin 
445 

Thr Gly Gin Pro 

Gly Leu He Ser 
480 

His Arg Ser Ala 
495 

Gin He Pro Leu 
510 

Val Arg Gly Pro 
525 

Thr Gly Thr Phe 

Gin Arg Tyr Arg 
560 

Phe His Thr Ser 
575 

Ala Thr Met Asn 
590 

Val Gly Phe Thr 
605 

Thr lie Gly Ala 

Arg He Glu Phe 
640 

Phe Glu Lys Ala 
655 

Pro Arg Gly Leu 
670 

Ser Asn Leu Val 
685 

Arg Glu Leu Phe 
Arg Asn Met 



<210> 9 
<211> 633 
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<212> PRT 

<213> Bacillus thuringiensis 



<400> 9 



Met 


Asn 


Asn 


Val 


Leu 


Asn 


Ser 


Glv 


Ara 


Thr 


Thr 


He 


Cvs 

\~y i=> 


Asp 


Ala 


Tvr 


1 








5 










10 










15 




Asn 


Val 


Val 


Ala 


His 


Asp 


Pro 


Phe 


Ser 


Phe 


Glu 


His 


Lys 


Ser 


Leu 


Asp 








20 










25 










30 






Thr 


He 


Gin 


Lvs 

±jy o 


Glu 


Tro 


Met 


Glu 


Tro 


Lvs 


Ara 


Thr 


Asp 


His 


Ser 


Leu 






35 










40 










45 








Tyr Val 


Ala 


Pro 


Val 


Val 


Glv 


Thr 


Val 


Ser 


Ser 


Phe 


Leu 


Leu 


Lys 


Lys 




50 










55 










60 










Val 


Glv 


Ser 


Leu 


He 


Glv 


Lys 


Arg 


He 


Leu 


Ser 


Glu 


Leu 


TrD 


Glv 

vj j-y 


He 


65 










70 










75 










80 


He 


Phe 


Pro 


Ser 


Glv 


Ser 


Thr 


Asn 


Leu 


Met 


Gin 


Asp 


He 


Leu 


Ara 


Glu 










85 










90 










95 




Thr 


Glu 


Gin 


Phe 


Leu 


Asn 


Gin 


Ara 


Leu 


Asn 


Thr 


Asp 


Thr 


Leu 


Ala 


Ara 








100 










105 










110 






Val 


Asn 


Ala 


Glu 


Leu 


He 


Glv 


Leu 


Gin 


Ala 


Asn 


He 


Ara 


Glu 


Phe 


Asn 






115 










120 










125 








Gin 


Gin 


Val 


Asd 


Asn 


Phe 


Leu 


Asn 


Pro 


Thr 


Gin 


Asn 


Pro 


Val 


Pro 


Leu 




130 










135 










140 










Ser 


He 


Thr 


Ser 


Ser 


Val 


Asn 


Thr 


Met 


Gin 


Gin 


Leu 


Phe 


Leu 


Asn 


Ara 


145 










150 










155 










160 


Leu 


Pro 


Gin 


Phe 


Gin 


He 


Gin 


Glv 


Tvr 

2 


Gin 


Leu 


Leu 


Leu 
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Lys 




610 










615 










620 










Asn 


Glu 


Leu 


He 


He 


Gly 


Ala 


Glu 


Ser 


Phe 


Val 


Ser 


Asn 


Glu 


LVS 


He 


625 










630 










635 










640 


Tyr 


He 


Asp 


Lys 


He 


Glu 


Phe 


He 


Pro 


Val 


Gin 


Leu 


















645 










650 














<210> 12 




























<211> 1180 




























<212> PRT 




























<213> Bacillus thuringiensis 


















<400> 12 




























Met 


Asn 


Pro 


Tyr 


Gin 


Asn 


Lys 


Asn 


Glu 


Tyr 


Glu 


Thr 


Leu 


Asn 


Ala 


Ser 


1 








5 










10 










15 




Gin 


Lys 


Lys 


Leu 


Asn 


He 


Ser 


Asn 


Asn 


Tyr 


Thr 


Arq 


Tvr 

^2 


Pro 


He 


Glu 








20 










25 










30 






Asn 


Ser 


Pro 


Lys 


Gin 


Leu 


Leu 


Gin 


Ser 


Thr 


Asn 


Tyr 

2 


Lys 


Asp 


Trp 


Leu 






35 










40 










45 








Asn 


Met 


Cys 


Gin 


Gin 


Asn 


Gin 


Gin 


Tyr Gly 


Gly 


Asp 


Phe 


Glu 


Thr 


Phe 




50 










55 










60 










He 


Asp 


Ser 


Gly 


Glu 


Leu 


Ser 


Ala 


Tyr 


Thr 


He 


Val 


Val 


Gly 


Thr 


Val 


65 










70 










75 










80 


Leu 


Thr 


Gly 


Phe 


Gly 


Phe 


Thr 


Thr 


Pro 


Leu 


Gly 


Leu 


Ala 


Leu 


He 


Gly 










85 










90 










95 




Phe Gly 


Thr 


Leu 


He 


Pro 


Val 


Leu 


Phe 


Pro 


Ala 


Gin 


Asp 


Gin 


Ser 


Asn 
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100 

Thr Trp Ser Asp 
115 

lie Ala Ser Thr 
130 

Phe Asn Val lie 
145 

Asn Pro Asn Pro 

Val His Tyr His 
180 

Pro Pro Asn Pro 
195 

Ser Tyr Ala Gin 
210 

Val Lys Phe Glu 
225 

Glu Pro Leu Pro 

lie Glu Asp Tyr 
260 

Asn Leu lie Lys 
275 

Trp Asn Thr Tyr 
290 

Asp Leu Val Ala 
305 

Gly Val Gin Ser 

Glu Glu Ser Pro 
340 

Leu Thr Arg Arg 
355 

Tyr Glu Lys Ala 
370 

Asn Met Phe His 
385 

Phe Gly Asn His 

Thr Asn lie Tyr 
420 

Tyr Leu Asn Asp 
435 

Asn Gly Thr Arg 
450 

lie Thr Tyr Asp 
465 

Arg Arg Glu Asn 

Tyr Ser His lie 
500 

Tyr Lys Thr Gin 
515 

Pro Lys Asn Thr 
530 

Lys Ala Asn Ser 
545 



Phe He Thr Gin 
120 

Tyr He Ser Asn 
135 

Ser Thr Tyr His 
150 

Gin Asn Thr Gin 
165 

Phe Gin Asn Val 

Ser Asp Cys Asp 
200 

Ala Ala Asn Leu 
215 

Ala Tyr Leu Lys 
230 

Thr Ala He Asp 
245 

Thr Asn Tyr Cys 

Thr Thr Pro Asp 
280 

Asn Thr Tyr Arg 
295 

Leu Phe Pro Asn 
310 

Glu Leu Thr Arg 
325 

Tyr Lys Tyr Tyr 

Pro His Leu Phe 
360 

Gin Thr Thr Pro 
375 

Tyr Thr Leu Asp 
390 

Asn Val Thr Asp 
405 

He Phe Leu Leu 

Tyr Asn Asn He 
440 

Leu Leu Glu Lys 
455 

Val Asn Lys Asn 
470 

Gin Gly Asn Pro 
485 

Leu Ser Phe He 

Val Tyr Thr Phe 
520 

He Tyr Thr His 
535 

Leu Gly Thr Ala 
550 



105 

Thr Lys Asn He 

Ala Asn Lys He 
140 

Asn His Leu Lys 
155 

Asp Val Arg Thr 
170 

He Pro Glu Leu 
185 

Tyr Tyr Asn He 

His Leu Thr Val 
220 

Asn Asn Arg Gin 
235 

Tyr Tyr Pro Val 
250 

Val Thr Thr Tyr 
265 

Ser Asn Leu Asp 

Thr Lys Met Thr 
300 

Tyr Asp Val Gly 
315 

Glu He Tyr Gin 
330 

Asp Phe Gin Tyr 
345 

Thr Trp Leu Asp 

Asn Asn Phe Phe 
380 

Asn He Ser Gin 
395 

Lys Leu Lys Ser 
410 

Asn Val He Ser 
425 

Ser Lys Met Asp 

Glu Leu Thr Ala 
460 

He Phe Gly Leu 
475 

Thr Leu Phe Pro 
490 

Lys Ser Leu Ser 
505 

Ala Trp Thr His 

Leu Thr Thr Gin 
540 

Ser Lys Val Val 
555 



110 

He Lys Lys Glu 
125 

Leu Asn Arg Ser 

Thr Trp Glu Asn 
160 

Gin He Gin Leu 
175 

Val Asn Ser Cys 
190 

Leu Val Leu Ser 
205 

Leu Asn Gin Ala 

Phe Asp Tyr Leu 
240 

Leu Thr Lys Ala 
255 

Lys Lys Gly Leu 
270 

Gly Asn He Asn 
285 

Thr Ala Val Leu 

Lys Tyr Pro lie 
320 

Val Leu Asn Phe 
335 

Gin Glu Asp Ser 
350 

Ser Leu Asn Phe 
365 

Thr Ser His Tyr 

Lys Ser Ser Val 
400 

Leu Gly Leu Ala 
415 

Leu Asp Asn Lys 
430 

Phe Phe He Thr 
445 

Gly Ser Gly Gin 

Pro He Leu Lys 
480 

Thr Tyr Asp Asn 
495 

He Pro Ala Thr 
510 

Ser Ser Val Asp 
525 

He Pro Ala Val 

Gin Gly Pro Gly 
560 
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His Thr Gly Gly Asp Leu He Asp Phe Lys Asp His Phe Lys He Thr 

565 570 575 

Cys Gin His Ser Asn Phe Gin Gin Ser Tyr Phe He Arg He Arg Tyr 

580 585 590 

Ala Ser Asn Gly Ser Ala Asn Thr Arg Ala Val lie Asn Leu Ser He 

595 600 605 

Pro Gly Val Ala Glu Leu Gly Met Ala Leu Asn Pro Thr Phe Ser Gly 

610 615 620 

Thr Asp Tyr Thr Asn Leu Lys Tyr Lys Asp Phe Gin Tyr Leu Glu Phe 
625 630 635 640 

Ser Asn Glu Val Lys Phe Ala Pro Asn Gin Asn He Ser Leu Val Phe 

645 650 655 

Asn Arg Ser Asp Val Tyr Thr Asn Thr Thr Val Leu He Asp Lys He 

660 665 670 

Glu Phe Leu Pro He Thr Arg Ser He Arg Glu Asp Arg Glu Lys Gin 

675 680 685 

Lys Leu Glu Thr Val Gin Gin He He Asn Thr Phe Tyr Ala Asn Pro 

690 695 700 

He Lys Asn Thr Leu Gin Ser Glu Leu Thr Asp Tyr Asp He Asp Gin 
705 710 715 720 

Ala Ala Asn Leu Val Glu Cys He Ser Glu Glu Leu Tyr Pro Lys Glu 

725 730 735 

Lys Met Leu Leu Leu Asp Glu Val Lys Asn Ala Lys Gin Leu Ser Gin 

740 745 750 

Ser Arg Asn Val Leu Gin Asn Gly Asp Phe Glu Ser Ala Thr Leu Gly 

755 760 765 

Trp Thr Thr Ser Asp Asn He Thr He Gin Glu Asp Asp Pro He Phe 

770 775 780 

Lys Gly His Tyr Leu His Met Ser Gly Ala Arg Asp He Asp Gly Thr 
785 790 795 800 

He Phe Pro Thr Tyr He Phe Gin Lys He Asp Glu Ser Lys Leu Lys 

805 810 815 

Pro Tyr Thr Arg Tyr Leu Val Arg Gly Phe Val Gly Ser Ser Lys Asp 

820 825 830 

Val Glu Leu Val Val Ser Arg Tyr Gly Glu Glu He Asp Ala He Met 

835 840 845 

Asn Val Pro Ala Asp Leu Asn Tyr Leu Tyr Pro Ser Thr Phe Asp Cys 

850 855 860 

Glu Gly Ser Asn Arg Cys Glu Thr Ser Ala Val Pro Ala Asn He Gly 
865 870 875 880 

Asn Thr Ser Asp Met Leu Tyr Ser Cys Gin Tyr Asp Thr Gly Lys Lys 

885 890 895 

His Val Val Cys Gin Asp Ser His Gin Phe Ser Phe Thr He Asp Thr 

900 905 910 

Gly Ala Leu Asp Thr Asn Glu Asn He Gly Val Trp Val Met Phe Lys 

915 920 925 

He Ser Ser Pro Asp Gly Tyr Ala Ser Leu Asp Asn Leu Glu Val He 

930 935 940 

Glu Glu Gly Pro He Asp Gly Glu Ala Leu Ser Arg Val Lys His Met 
945 950 955 960 

Glu Lys Lys Trp Asn Asp Gin Met Glu Ala Lys Arg Ser Glu Thr Gin 

965 970 975 

Gin Ala Tyr Asp Val Ala Lys Gin Ala He Asp Ala Leu Phe Thr Asn 

980 985 990 

Val Gin Asp Glu Ala Leu Gin Phe Asp Thr Thr Leu Ala Gin He Gin 

995 1000 1005 

Tyr Ala Glu Tyr Leu Val Gin Ser He Pro Tyr Val Tyr Asn Asp Trp 



25 
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1010 1015 *1020 

Leu Ser Asp Val Pro Gly Met Asn Tyr Asp lie Tyr Val Glu Leu Asp 
1025 1030 1035 1040 

Ala Arg Val Ala Gin Ala Arg Tyr Leu Tyr Asp Thr Arg Asn lie lie 

1045 1050 1055 

Lys Asn Gly Asp Phe Thr Gin Gly Val Met Gly Trp His Val Thr Gly 

1060 1065 1070 

Asn Ala Asp Val Gin Gin lie Asp Gly Val Ser Val Leu Val Leu Ser 

1075 1080 1085 

Asn Trp Ser Ala Gly Val Ser Gin Asn Val His Leu Gin His Asn His 

1090 1095 1100 

Gly Tyr Val Leu Arg Val lie Ala Lys Lys Glu Gly Pro Gly Asn Gly 
1105 1110 1115 1120 

Tyr Val Thr Leu Met Asp Cys Glu Glu Asn Gin Glu Lys Leu Thr Phe 

1125 1130 1135 

Thr Ser Cys Glu Glu Gly Tyr lie Thr Lys Thr Val Asp Val Phe Pro 

1140 1145 1150 

Asp Thr Asp Arg Val Arg lie Glu lie Gly Glu Thr Glu Gly Ser Phe 

1155 1160 1165 

Tyr lie Glu Ser lie Glu Leu lie Cys Met Asn Glu 
1170 1175 1180 



<210> 13 
<211> 1136 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 13 

Met Asn Ser Gly Tyr Pro Leu Ala Asn Asp Leu Gin Gly Ser Met Lys 

15 10 15 

Asn Thr Asn Tyr Lys Asp Trp Leu Ala Met Cys Glu Asn Asn Gin Gin 

20 25 30 

Tyr Gly Val Asn Pro Ala Ala lie Asn Ser Ser Ser Val Ser Thr Ala 

35 40 45 

Leu Lys Val Ala Gly Ala lie Leu Lys Phe Val Asn Pro Pro Ala Gly 

50 55 60 

Thr Val Leu Thr Val Leu Ser Ala Val Leu Pro lie Leu Trp Pro Thr 
65 70 75 80 

Asn Thr Pro Thr Pro Glu Arg Val Trp Asn Asp Phe Met Thr Asn Thr 

85 90 95 

Gly Asn Leu lie Asp Gin Thr Val Thr Ala Tyr Val Arg Thr Asp Ala 

100 105 110 

Asn Ala Lys Met Thr Val Val Lys Asp Tyr Leu Asp Gin Tyr Thr Thr 

115 120 125 

Lys Phe Asn Thr Trp Lys Arg Glu Pro Asn Asn Gin Ser Tyr Arg Thr 

130 135 140 

Ala Val lie Thr Gin Phe Asn Leu Thr Ser Ala Lys Leu Arg Glu Thr 
145 150 155 160 

Ala Val Tyr Phe Ser Asn Leu Val Gly Tyr Glu Leu Leu Leu Leu Pro 

165 170 175 

lie Tyr Ala Gin Val Ala Asn Phe Asn Leu Leu Leu lie Arg Asp Gly 

180 185 190 

Leu lie Asn Ala Gin Glu Trp Ser Leu Ala Arg Ser Ala Gly Asp Gin 

195 200 205 

Leu Tyr Asn Thr Met Val Gin Tyr Thr Lys Glu Tyr lie Ala His Ser 
210 215 220 
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lie Thr Trp Tyr 
225 

Gly Gin Trp lie 

Val Leu Asp lie 
260 

Pro Ala Asp Lys 
275 

Arg Glu lie Tyr 
290 

Ala Ala Leu Glu 
305 

Leu Lys Arg Val 

Phe Leu Ser Ala 
340 

Met Gin Glu Ser 
355 

Thr His Gin He 
370 

Asp Thr Ser Ser 
385 

He Asp Gly Thr 

Glu Gly Leu Arg 
420 

Pro Asn Gin Pro 
435 

Lys Thr Asp Val 
450 

Thr His Lys He 
465 

Thr Gin Val Pro 

Val He Lys Gly 
500 

Ser Asn Gly Thr 
515 

He Phe Asn Asp 
530 

Ala Asn Ser Pro 
545 

Ser Arg Gly Thr 

Asn He He Pro 
580 

Pro Phe Asp Ala 
595 

Thr He Ala He 
610 

He Asp Arg He 
625 

Thr Glu Asn Gin 

Phe Thr Asn Asp 
660 

Asp He Asp Gin 



Asn Lys Gly Leu 
230 

Thr Phe Asn Asp 
245 

Leu Ala Leu Phe 

He Asp Asn Thr 
280 

Thr Ala Leu Val 
295 

Ala Ala Leu Thr 
310 

Asp Phe Trp Thr 
325 

Asn Lys He Gly 

Gly He Tyr Gly 
360 

Gin Leu Asn Ser 
375 

Pro Ser Asn Arg 
390 

Leu Ala Ser Tyr 
405 

Thr Thr Phe Phe 

Thr Val Asn Asp 
440 

He Asp Tyr Asn 
455 

Val Asp Pro Asn 
470 

Ala Val Lys Ser 
485 

Pro Gly His Thr 

Leu Ser Gly Arg 
520 

Pro Thr Arg Ser 
535 

He Val Leu Asn 
550 

Thr He Ser Thr 
565 

Thr Asp Leu Lys 

He Val Pro Met 
600 

Gin Pro Leu Asn 
615 

Glu He He Pro 
630 

Asn Leu Glu Ser 
645 

Ala Lys Asp Ala 
Ala Ala Asn Leu 



Asp Val Leu Arg 
235 

Tyr Lys Arg Glu 
250 

Ala Ser Tyr Asp 
265 

Lys Leu Ser Lys 

Glu Ser Pro Ser 
300 

Arg Asp Val His 
315 

Asn Thr He Tyr 
330 

Phe Ser Tyr Thr 
345 

Ser Ser Gly Phe 

Asn Val Tyr Lys 
380 

Val Thr Lys Met 
395 

Asn Ser Asn He 
410 

Gly Phe Ser Thr 
425 

Tyr Thr His He 

Ser Asn Arg Val 
460 

Asn Gin He Tyr 
475 

Asn Phe Leu Asn 
490 

Gly Gly Asp Leu 
505 

Met Glu He Gin 

Tyr Gly Leu Arg 
540 

Val Ser Tyr Val 
555 

Glu Ser Thr Phe 
570 

Tyr Glu Glu Phe 
585 

Arg Leu Ser Ser 

Met Thr Ser Asn 
620 

He Thr Gin Ser 
635 

Glu Arg Glu Val 
650 

Leu Asn lie Gly 
665 

Val Glu Cys He 



Asn Lys Ser Asn 
240 

Met Thr He Gin 
255 

Pro Arg Arg Tyr 
270 

Thr Glu Phe Thr 
285 

Ser Lys Ser He 

Leu Phe Thr Trp 
320 

Gin Asp Leu Arg 
335 

Asn Ser Ser Ala 
350 

Gly Ser Asn Leu 
365 

Thr Ser He Thr 

Asp Phe Tyr Lys 
400 

Thr Pro Thr Pro 
415 

Asn Glu Asn Thr 
430 

Leu Ser Tyr He 
445 

Ser Phe Ala Trp 

Thr Asp Ala lie 
480 

Ala Thr Ala Lys 
495 

Val Ala Leu Thr 
510 

Cys Lys Thr Ser 
525 

He Arg Tyr Ala 

Leu Gin Gly Val 
560 

Ser Arg Pro Asn 
575 

Arg Tyr Lys Asp 
590 

Asn Gin Leu He 
605 

Asn Gin Val He 

Val Leu Asp Glu 
640 

Val Asn Ala Leu 
655 

Thr Thr Asp Tyr 
670 

Ser Glu Glu Leu 
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675 










680 


Tvx 

A J A. 


Pro 


Lys 


Glu 


Lvs 


Met 


Leu 


Leu 




690 










695 




Gin 


Leu 


Ser 


Gin 


Ser 


Aro 


Asn 


Val 


7 05 










710 






Ala 


Thr 


Leu Gly 


Trp 


Thr 


Thr 


Ser 










725 








Asp 


Pro 


He 


Phe 


Lys 


Glv 


His 


Tvr 








740 










lie 


Asp 


Gly Thr 


He 


Phe 


Pro 


Thr 






755 










760 


Ser 


Lys 


Leu 


Lys 


Pro 


Tvr 


Thr 


Ara 




77 0 










775 




Ser 


Ser 


Lys 


Asp 


Val 


Glu 


Leu 


Val 


7 ft R 










7 90 






Asp 


Ala 


He 


Met 


Asn 


Val 


Pro 


Ala 










805 








Thr 


Phe 


Asp 


Cys 


Glu 


Glv 


Ser 


Asn 








820 










Ala 


Asn 


He Gly 


Asn 


Thr 


Ser 


Asp 






835 










840 


Thr Gly 


Lys Lys 


His 


Val 


Val 


Cys 




850 










855 




Thr 


lie 


Asp 


Thr 


Glv 


Ala 


Leu 


Asp 


865 










ft70 
o / \j 






Val 


Met 


Phe 


Lys 


He 


Ser 


Ser 


Pro 










8 85 








Leu 


Glu 


Val 


He 


Glu 


Glu 


Glv 


Pro 








900 










Val 


Lys 


His 


Met 


Glu 


Lvs 


Lys 


Trp 






915 










92 0 


Ser 


Glu 


Thr 


Gin 


Gin 


Ala 


Tvr 


Asd 




930 










935 




Leu 


Phe 


Thr 


Asn 


Val 


Gin 


Asp 


Glu 


945 










^ V 






Ala 


Gin 


He 


Gin 


Tvr 


Ala 


Glu 


Tvr 










965 








Tyr Asn 


Asp 


Trp 


Leu 


Ser 


Asp 


Val 








980 










Val 


Glu 


Leu Asp 


Ala 


Arg 


Val 


Ala 






995 










100 


Arg Asn 


He 


lie 


Lys 


Asn 


Gly 


Asp 




1010 








1015 


His 


Val 


Thr Gly 


Asn 


Ala 


Asp 


Val 


1025 








1030 




Leu 


Val 


Leu 


Ser 


Asn 


Trp 


Ser 


Ala 










1045 






Gin 


His 


Asn 


His 


Gly Tyr Val 


Leu 








1060 








Pro 


Gly Asn Gly Tyr Val 


Thr 


Leu 






1075 








108 


Lys 


Leu 


Thr 


Phe 


Thr 


Ser 


Cys 


Glu 




1090 








1095 


Asp 


Val 


Phe 


Pro 


Asp 


Thr 


Asp 


Arg 


1105 








1110 




Glu Gly 


Ser 


Phe 


Tyr 


He 


Glu 


Ser 



1125 



685 



Leu 


Asp 


Glu 


Val 


Lvs 


Asn 


Ala 


Lvs 








700 










Leu 


Gin 


Asn 


Glv 


ASP 


Phe 


Glu 


Ser 






715 










720 


Asp 


Asn 


He 


Thr 


He 


Gin 


Glu 


Asp 




730 










735 




Leu 


His 


Met 


Ser 


Gly 


Ala 


Arq 


Asp 


745 










750 






Tvr 


He 


Phe 


Gin 


LVS 


He 


Asd 


Glu 










765 








Tvr 

JL 


Leu 


Val 


Arg 


Glv 


Phe 


Val 


Gly 








780 










Val 


Ser 


Arg 


Tvr 


Glv 


Glu 


Glu 


He 






795 










800 


Asd 


Leu 


Asn 


Tvr 


Leu 


Tvr 


Pro 


Ser 




810 










815 




Arg 


Cvs 


Glu 


Thr 


Ser 


Ala 


Val 


Pro 


825 










830 






Met 


Leu 


Tvr 


Ser 


Cvs 


Gin 


Tvr 


Asp 










845 








Gin 


Asp 


Ser 


His 


Gin 


Phe 


Ser 


Phe 








860 










Thr 


Asn 


Glu 


Asn 


He 


Glv 


Val 


Trp 






875 










880 


Asp 


Glv 


Tvr 

JL 


Ala 


Ser 


Leu 


Asd 


Asn 




890 










895 




He 


Asd 


Gly 


Glu 


Ala 


Leu 


Ser 


Arq 


905 










910 






Asn 


Asd 


Gin 


Met 


Glu 


Ala 


LVS 


Arg 










925 








Val 


Ala 


Lvs 


Gin 


Ala 


He 


Asd 


Ala 








940 










Ala 


Leu 


Gin 


Phe 


Asp 


Thr 


Thr 


Leu 






955 










960 


Leu 


Val 


Gin 


Ser 


He 


Pro 


Tvr 


Val 




970 










975 




Pro 


Glv 


Met 


Asn 


Tyr 


Asp 


He 


Tyr 


985 










990 






Gin 


Ala 


Arg 


Tyr 


Leu 


Tyr 


Asp 


Thr 










1005 






Phe 


Thr 


Gin 


Gly 


Val 


Met 


Gly 


Trp 








1020 








Gin 


Gin 


He 


Asp Gly Val 


Ser 


Val 






1035 






1040 


Gly 


Val 


Ser 


Gin 


Asn 


Val 


His 


Leu 




1050 








1055 


Arg 


Val 


He 


Ala 


Lys 


Lys 


Glu Gly 


1065 








1070 




Met 


Asp 


Cys 


Glu 


Glu 


Asn 


Gin 


Glu 










1085 






Glu Gly Tyr 


He 


Thr 


Lys 


Thr 


Val 








1100 








Val 


Arg 


He 


Glu 


He 


Gly Glu Thr 






1115 






1120 


He 


Glu 


Leu 


He 


Cys 


Met 


Asn 


Glu 



1130 1135 
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<210> 14 
<211> 475 
<212> PRT 

<213> Bacillus thuringiensis 



<400> 14 



Met 


lie 


He 


Asp 


Ser 


Lys 


Thr 


Thr 


Leu 


Pro 


Ara 


His 


Ser 


Leu 


He 


His 


X 








5 










1 0 

X \J 










i ^ 




Thr 


lie 


Lys 


Leu 


Asn 


Ser 


Asn 


Lys 


Lys 


Tvr 

jT 


Glv 

JL 


Pro 


Glv 


Asp 


Met 


Thr 








2 0 










25 










30 






Asn 


Glv 


Asn 


Gin 


Phe 


He 


He 


Ser 


Lvs 


Gin 


Glu 


Trn 

XT 


Ala 


Thr 


He 


Glv 






35 










40 










45 








Ala 


Tvr 

JL 


He 


Gin 


Thr 


Glv 


Leu 


Glv 


Leu 


Pro 


Val 


Asn 


Glu 


Gin 


Gin 


Leu 




50 










55 










60 










Arg 


Thr 


His 


Val 


Asn 


Leu 


Ser 


Gin 


Asp 


He 


Ser 


He 


Pro 


Ser 


Asp 


Phe 


65 










70 










75 










80 


Ser 


Gin 


Leu 


Tvr 

JL 


Asp 


Val 


Tvr 


Cys 


Ser 


Asp 


Lys 


Thr 


Ser 


Ala 


Glu 


TrD 










85 










90 
















Asn 


Lys 


Asn 


Leu 


Tvr 


Pro 


Leu 


He 


lie 


Lys 


Ser 


Ala 


Asn 


Asp 


He 








100 










105 










-L -L VJ 






Ala 


Ser 


Tvr 

x y x 


Glv 


Phe 


Lys 


Val 


Ala 


Glv 


Asp 


Pro 


Ser 


He 


Lys 


Lys 


Asp 






115 










120 










125 








Gly 


Tvr 


Phe 


LVS 


Lvs 


Leu 


Gin 


Asd 


Glu 


Leu 


Asd 


Asn 


He 


Val 


Asp 


Asn 




130 










135 










140 










Asn 


Ser 


Asp 


Asp 


Asp 


Ala 


He 


Ala 


Lys 


Ala 


He 


Lys 


Asp 


Phe 


Lys 


Ala 


145 










150 










155 










160 


Arq 


Cvs 


Gly 


He 


Leu 


He 


Lys 


Glu 


Ala 


Lys 


Gin 


Tvr 

JL 


Glu 


Glu 


Ala 


Ala 










165 










170 










i 7 «=; 

X / J 




Lvs 


Asn 


He 


Val 


Thr 


Ser 


Leu 


Asp 


Gin 


Phe 


Leu 


His 


Glv 


Asp 


Gin 


Lys 








180 










1 P c: 

X O J 










d. ^ \j 






Lys 


Leu 


Glu 


Glv 

oxy 


Val 


He 


Asn 


He 


Gin 


Lys 




Leu 


Lys 


Glu 


Val 


Gin 






195 










9 00 

£t \J \J 


















Thr 


Ala 


Leu 


Asn 


Gin 


Ala 


His 


Glv 


Glu 


Ser 


Ser 


Pro 


Ala 


His 


Lys 


Glu 




210 










215 










22 0 










Leu 


Leu 


Glu 


Lys 


Val 


Lys 


Asn 


Leu 


Lys 


Thr 


Thr 


Leu 


Glu 


Ara 


Thr 


He 


225 










23 0 










O "3 q 

Z. J 










£t 1 \J 


Lys 


Ala 


Glu 


Gin 


Asp 


Leu 


Glu 


Lys 


Lys 


Val 


Glu 


Tvr 


Ser 


Phe 


Leu 


Leu 










24 5 










9 RO 










pec 

^ J «J 




Glv 


Pro 


Leu 
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Ser Tyr Ser His 

Asn Gly Ser Ala 
500 

Thr Ser Ala Asp 
515 

He Pro Ala Val 
530 

Gin Gly Pro Gly 
545 

Ser He Leu Gly 

Arg Tyr Arg Val 
580 

Thr Leu Tyr Leu 
595 

Met Asp Asn Gly 
610 

Phe He Thr Asp 
625 

Ser Met Gly Asp 

Glu Phe He Pro 
660 

Ala Ala Lys Lys 
675 

Leu Arg Pro Gly 
690 

Val Glu Cys Leu 
705 

Phe Asp Ala Val 

Leu Gin Asp Pro 
740 

Ala Ser Thr Gly 
755 

Arg Tyr Leu Arg 
770 

Pro Thr Tyr Leu 
785 

Thr Arg Tyr Arg 

He Tyr Thr He 
820 

Asp Asp Leu Leu 
835 

Asn Arg Cys Ser 
850 

Asn Arg Ser Gly 
865 

Glu Leu Asp Tyr 

Thr Asp Pro Glu 
900 



455 

Glu He Pro Leu 
470 

Arg Leu Ser His 
485 

Tyr Tyr Gly Ser 

Leu Asn Asn Thr 
520 

Lys Gly Asp Met 
535 

Phe Thr Gly Gly 
550 

Thr Phe Ala Val 
565 

Arg He Arg Tyr 

Gly Asp Thr He 
600 

Ala Ser Leu Thr 
615 

Phe Gin Phe Arg 
630 

Phe Ser Ser Gly 
645 

Val Asp Glu Thr 

Ala Val Asn Ala 
680 

Val Thr Asp Tyr 
695 

Ser Asp Asp Leu 
710 

Arg Glu Ala Lys 
725 

Asp Phe Gin Glu 

He Glu He Val 
760 

Leu Pro Gly Ala 
775 

Tyr Gin Lys Val 
790 

Leu Arg Gly Phe 
805 

Arg His Gin Thr 

Pro Asp Val Ser 
840 

Glu Gin Lys Tyr 
855 

Asp Ala His Glu 
870 

Asn Glu Asn Ala 
885 

Gly Tyr Ala Thr 



Asp 


Arg 


Thr 


Val 






475 




He 


Thr 


Ser 


His 




490 






Phe 


Pro 


Val 


Phe 


505 








lie 


Tvr 

x jr j. 


Ser 


Asp 


Leu 


Tvr 


Leu Gly 








540 


Asp 


He 


Leu 


Lys 






555 




Thr 


Val 


Asn Gly 




570 






Ala 


Ser 


Thr 


Thr 


585 








Glu 


Lys 


Asn 


Arg 


Tvr 
j 


Glu 


Thr 


Phe 








620 


Glu 


Thr 


Gin Asp 






635 




Gin 


Glu 


Val 


Tyr 




650 






Tvr 


Glu 


Ala 


Glu 


665 








Leu 


Phe 


Thr 


Asn 


Glu 


Val 


Asn 


Gin 








700 


Tyr 


Pro 


Asn 


Glu 






715 




Ara 


Leu 


Ser 


Gly 




730 






He 


Asn 


Gly Glu 


745 








Glu 


Glv 


Asp 


Ala 


Ara 


Glu 


He 


Asp 








780 


Glu 


Glu 


Gly Val 






795 




Val 


Gly 


Ser 


Ser 




810 






Asn 




He 


Val 


825 








Pro 


Val 


Asn 


Ser 


Val 


Asn 


Ser 


Arg 








860 


Phe 


Ser 


Leu 


Pro 






875 




Gly 


He 


Trp 


Val 




890 






Leu 


Gly 


Asn 


Leu 



905 



Pro 


Val 


Ala 


Glu 








480 


Ser 


Phe 


Ser 


Lys 






495 




Val 


Trp 


Thr 


His 




510 






Lys 


He 


Thr 


Gin 


525 








Gly Ser 


Val 


Val 


Arg 


Thr 


Asn 


Pro 








560 


Ser 


Leu 


Ser 


Gin 






575 




Asp 


Phe 


Glu 


Phe 




590 






Phe 


Asn 


Lys 


Thr 


605 








Lys 


Phe 


Ala 


Ser 


Lys 


He 


Leu 


Leu 








640 


He 


Asp 


Arg 


He 






655 




Gin Asp 


Leu 


Glu 




670 






Thr 


Lys 


Asd 


Glv 


685 








Ala 


Ala 


Asn 


Leu 


Lys 


Arg 


Leu 


Leu 








720 


Ala 


Arg 


Asn 


Leu 






735 




Asn Gly 


TrD 

XT 


Ala 




750 






Val 


Phe 


LVS 


Glv 


765 








Thr 


Glu 


Thr 


Tvr 


Leu 


Lys 


Pro 


Tvr 








800 


Gin Gly 


Leu 


Glu 






815 




Lys 


Asn 


Val 


Pro 




830 






Asp 


Gly 


Ser 


He 


845 








Leu 


Glu 


uiy 


ox u. 


He Asp 


He 


Gly 








880 


Gly Phe 


Lys 


He 






895 




Glu 


Leu 


Val 


Glu 




910 
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Glu Gly 


Pro 


Leu 


Ser 


Glv 


Asp 


Ala 


Leu 


Glu 


Ara 


Leu Gin Ara 


Glu Glu 




915 










920 








925 




Gin Gin 


Tm 


Lys 


He 


Gin 


Met 


Thr 


Ara 




Arg 


Glu Glu Thr 


A so Ara 


93 0 










935 










940 




Arg Tyir 


Met 


Ala 


Ser 


Lys 


Gin 


Ala 


Val 


Asp 


Arg 


Leu Tyr Ala 


Asp Tyr 


945 








950 










955 




960 


Gin Asp 


Gin 


Gin 


Leu 


Asn 


Pro 


Asp 


Val 


Glu 


He 


Thr Asp Leu 


Thr Ala 








965 










970 






975 


Ala Gin 


Asp 


Leu 


He 


Gin 


Ser 


He 


Pro 


Tvr 


Val 


Tyr Asn Glu 


Met Phe 






980 










985 






990 




Pro Glu 


He 


Pro 


Glv 


Met 


Asn 


Tyr 


Thr 


Lys 


Phe 


Thr Glu Leu 


Thr Asd 
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995 










1000 






1005 




Arg Leu 


Gin 


Gin 


Ala 


Trp 


Asn 


Leu 


Tyr 


Asp 


Gin 


Arg Asn Ala 


He Pro 


1010 








1015 








1020 




Asn Gly Asp 


Phe 


Arg 


Asn 


Gly 


Leu 


Ser 


Asn 


Trp 


Asn Ala Thr 


Pro Gly 


1025 








1030 








1035 


1040 


Val Glu 


Val 


Gin 


Gin 


He 


Asn 


His 


Thr 


Ser 


Val 


Leu Val He 


Pro Asn 








1045 








1050 




1055 


Trp Asp 


Glu 


Gin 


Val 


Ser 


Gin 


Gin 


Phe 


Thr 


Val 


Gin Pro Asn 


Gin Arg 






1060 








1065 




1070 


Tyr Val 


Leu 


Arg 


Val 


Thr 


Ala 


Arg 


Lys 


Glu Gly Val Gly Asn Gly Tyr 




1075 








1080 






1085 




Val Ser 


He 


Arg Asp 


Gly Gly Asn 


Gin 


Ser 


Glu 


Thr Leu Thr 


Phe Ser 


1090 








1095 








1100 




Ala Ser 


Asp 


Tyr 


Asp 


Thr Asn Gly 


Val 


Tyr Asn Asp Gin Thr Gly Tyr 


1105 








1110 








1115 


1120 


He Thr 


Lys 


Thr 


Val 


Thr 


Phe 


He 


Pro 


Tyr 


Thr 


Asp Gin Met 


Trp He 








1125 








1130 




1135 


Glu He 


Ser 


Glu 


Thr 


Glu 


Gly Thr 


Phe 


Tyr 


He 


Glu Ser Val 


Glu Leu 



1140 1145 1150 

He Val Asp Val Glu 
1155 



<210> 17 
<211> 675 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 17 

Met Asn Pro Tyr Gin Asn Lys Asn Glu Tyr Glu He Phe Asn Ala Pro 

15 10 15 

Ser Asn Gly Phe Ser Lys Ser Asn Asn Tyr Ser Arg Tyr Pro Leu Ala 

20 25 30 

Asn Lys Pro Asn Gin Pro Leu Lys Asn Thr Asn Tyr Lys Asp Trp Leu 

35 40 45 

Asn Val Cys Gin Asp Asn Gin Gin Tyr Gly Asn Asn Ala Gly Asn Phe 

50 55 60 

Ala Ser Ser Glu Thr He Val Gly Val Ser Ala Gly He He Val Val 
65 70 75 80 

Gly Thr Met Leu Gly Ala Phe Ala Ala Pro Val Leu Ala Ala Gly He 

85 90 95 

He Ser Phe Gly Thr Leu Leu Pro He Phe Trp Gin Gly Ser Asp Pro 

100 105 110 

Ala Asn Val Trp Gin Asp Leu Leu Asn He Gly Gly Arg Pro He Gin 

115 120 125 

Glu He Asp Lys Asn He lie Asn Val Leu Thr Ser He Val Thr Pro 
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35 



130 

lie Lys Asn Gin 
145 

Pro Ala Arg Thr 

Thr Leu Glu Pro 
180 

Ala Ser Tyr Arg 
195 

Trp His Leu Asn 
210 

Leu Gin Asn Gin 
225 

Tyr Gin Gly Tyr 

lie Gin Thr Tyr 
260 

Ala Thr Trp Asn 
275 

Val Leu Asp Leu 
290 

Pro He Gly Val 
305 

Asn Ser Asp Thr 

Arg Asn Pro Thr 
340 

Arg Asn Ser Arg 
355 

Gly Asn Gin Met 
370 

Trp Gly Ala Val 
385 

Phe Pro Phe Tyr 

His Arg Glu Tyr 
420 

Ser Ser Glu Val 
435 

Tyr Lys Arg Thr 
450 

Glu Glu Tyr Gly 
465 

Phe Ser Val Val 

Thr Ser Val Asp 
500 

He His Ala Leu 
515 

Lys Gly Pro Gly 
530 

Met Asp Phe Arg 
545 

Val Arg He Arg 

Thr Gly He Asp 
580 



135 

Leu Asp Lys Tyr 
150 

His Ala Asn Ala 
165 

He He Asp Lys 

He Pro Thr Leu 
200 

Leu Leu Lys His 
215 

Gly He Asn Pro 
230 

Leu Lys Arg Lys 
245 

Asn Ala Gly Leu 

Met Tyr Asn Thr 
280 

He Ala He Phe 
295 

Lys Ser Glu Leu 
310 

Phe Arg Thr He 
325 

Leu Phe Thr Trp 

Asp He Leu Asp 
360 

Ala Phe Thr His 
375 

His Gly Asn He 
390 

Arg Asn Lys Pro 
405 

Ser Asp He lie 

Phe Arg Tyr Ser 
440 

Asp Ser Tyr Met 
455 

His Thr Leu Ser 
470 

Arg Glu Arg Arg 
485 

Phe Gin Asn Thr 

Lys Ala Leu Lys 
520 

His Thr Gly Gly 
535 

Val Arg Phe Leu 
550 

Tyr Ala Thr Asn 
565 

Thr He Ser Val 



140 

Gin Glu Phe Phe 
155 

Lys Ala Val His 
170 

Asp Leu Asp Met 
185 

Pro Ala Tyr Ala 

Ala Ala Thr Tyr 
220 

Ser Thr Phe Asn 
235 

He Gin Glu Tyr 
250 

Thr Met He Arg 
265 

Tyr Arg Leu Glu 

Pro Asn Tyr Asp 
300 

He Arg Glu Val 
315 

Thr Glu Leu Glu 
330 

He Asn Gin Gly 
345 

Pro Tyr Asp He 

Thr Asn Asp Asp 
380 

He Ser Gin Asp 
395 

He Asp Lys Val 
410 

Tyr Glu Met He 
425 

Ser Asn Ser Thr 

He Pro Lys Gin 
460 

Tyr He Lys Thr 
475 

Arg Val Ala Phe 
490 

He Asp Leu Asp 
505 

Val Ser Ser Asp 

Asp Leu Val lie 
540 

Lys Asn Val Ser 
555 

Ala Pro Lys Thr 
570 

Glu Leu Pro Ser 
585 



Asp Lys Trp Glu 
160 

Asp Leu Phe Thr 
175 

Leu Lys Asn Asn 
190 

Gin He Ala Thr 
205 

Tyr Asn He Trp 

Ser Ser Asn Tyr 
240 

Thr Asp Tyr Cys 
255 

Thr Asn Thr Asn 
270 

Met Thr Leu Thr 
285 

Pro Glu Lys Tyr 

Tyr Thr Asn Val 
320 

Asn Gly Leu Thr 
335 

Arg Phe Tyr Thr 
350 

Phe Ser Phe Thr 
3 65 

Arg Asn He He 

Thr Ser Lys Val 
400 

Glu He Val Arg 
415 

Phe Phe Ser Asn 
430 

He Glu Asn Asn 
445 

Thr Trp Lys Asn 

Asp Asn Tyr He 
480 

Ser Trp Thr His 
495 

Asn He Thr Gin 
510 

Ser Lys He Val 
525 

Leu Lys Asp Ser 

Arg Gin Tyr Gin 
560 

Thr Val Phe Leu 
575 

Thr Thr Ser Arg 
590 
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Gin Asn Pro Asn 
595 

Thr Phe Pro Arg 
610 

Leu Leu Met Thr 
625 

lie Asp Lys lie 

Thr Glu Lys Gin 
660 

Phe Val Asn 
675 



Ala Thr Asp Leu 
600 

Thr Val Pro Asn 
615 

Leu Tyr Gly Thr 
630 

Glu Phe lie Pro 
645 

Asn lie Glu Lys 



Thr Tyr Ala Asp 

Lys Thr Phe Glu 
620 

Pro Asn His Ser 
635 

lie Thr Gin Ser 
650 

Thr Gin Lys lie 
665 



Phe Gly Tyr Val 
605 

Gly Glu Asp Thr 

Tyr Asn lie Tyr 
640 

Val Leu Asp Tyr 
655 

Val Asn Asp Leu 
670 



<210> 18 

<211> 648 

<212> PRT 

<213> Bacillus thuringiensis 



<400> 18 



Met 


His 


Tvr 

jl 


Tvr 


Glv 


Asn 


Ara 


Asn 


Glu 


Tvr 


Asp 


He 


Leu 


Asn 


Ala 


Ser 


l 








5 










10 










15 




Ser 


Asn 


Asp 


Ser 


Asn 


Met 


Ser 


Asn 


Thr 


Tvr 


Pro 


Ara 


Tvr 


Pro 


Leu 


Ala 








2 0 










25 










3 0 






Asn 


Pro 


Gin 


Gin 


Asp 


Leu 


Met 


Gin 


Asn 


Thr 


Asn 


Tvr 


Lys 


Asp 


Tro 


Leu 






35 










40 










45 








Asn 


Val 


Cys 


Glu 


Glv 


Tvr 


His 


He 


Glu 


Asn 


Pro 


Ara 


Glu 


Ala 


Ser 


Val 




50 










55 










60 










Arg 


Ala 


Glv 


Leu 


Glv 


Lys 


Glv 


Leu 


Glv 


He 


Val 


Ser 


Thr 


He 


Val 


Glv 


65 










70 
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80 


Phe 


Phe 


Glv 


Glv 


Ser 


He 


He 


Leu 


Asp 


Thr 


He 


Glv 


Leu 


Phe 


Tvr 


Gin 










85 










90 










95 




He 


Ser 


Glu 


Leu 


Leu 


Trp 


Pro 


Glu 


Asp 


Asp 


Thr 


Gin 


Gin 


Tyr 


Thr 


Trp 








100 










105 










110 






Gin 


Asp 


He 


Met 


Asn 


His 


Val 


Glu 


Asp 


Leu 


He 


Asp 


Lys 


Arg 


He 


Thr 






115 










120 










125 








Glu 


Val 


He 


Arg 


Gly 


Asn 


Ala 


He 


Arg 


Thr 


Leu 


Ala 


Asp 


Leu 


Gin 


Gly 




130 










135 










140 










Lys 


Val 


Asp 


Asp 


Tyr 


Asn 


Asn 


Trp 


Leu 


Lys 


Lys 


Trp 


Lys 


Asp 


Asp 


Pro 


145 










150 










155 










160 


Lys 


Ser 


Thr 


Gly 


Asn 


Leu 


Ser 


Thr 


Leu 


Val 


Thr 


Lys 


Phe 


Thr 


Ala 


Leu 










165 










170 










175 




Asp 


Ser 


Asp 


Phe 


Asn 


Gly 


Ala 


He 


Arg 


Thr 


Val 


Asn 


Asn 


Gin 


Gly 


Ser 








180 










185 










190 






Pro 


Gly 


Tyr 


Glu 


Leu 


Leu 


Leu 


Leu 


Pro 


Val 


Tyr 


Ala 


Gin 


He 


Ala 


Asn 






195 










200 










205 








Leu 


His 


Leu 


Leu 


Leu 


Leu 


Arg 


Asp 


Ala 


Gin 


He 


Tyr 


Gly 


Asp 


Lys 


Trp 




210 










215 










220 










Trp 


Ser 


Ala 


Arg 


Ala 


Asn 


Ala 


Arg 


Asp 


Asn 


Tyr 


Tyr 


Gin 


He 


Gin 


Leu 


225 










230 










235 










240 


Glu 


Lys 


Thr 


Lys 


Glu 


Tyr 


Thr 


Glu 


Tyr 


Cys 


He 


Asn 


Trp 


Tyr 


Asn 


Lys 










245 










250 










255 




Gly 


Leu 


Asn 


Asp 


Phe 


Arg 


Thr 


Ala 


Gly 


Gin 


Trp 


Val 


Asn 


Phe 


Asn 


Arg 








260 










265 










270 






Tyr 


Arg 


Arg 


Glu 


Met 


Thr 


Leu 


Thr 


Val 


Leu 


Asp 


He 


He 


Ser 


Met 


Phe 






275 










280 










285 








Pro 


He 


Tyr 


Asp 


Ala 


Arg 


Leu 


Tyr 


Pro 


Thr 


Glu 


Val 


Lys 


Thr 


Glu 


Leu 
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2 90 










2 95 




Thr 




Glu 


He 


Tvr 


Ser 


Asp 


Val 


3 05 










310 






Met 


Thr 


Pro 


Tvr 


Phe 


Ser 


Phe 


Glu 










325 








Ala 


Pro 


His 


Leu 


Phe 


Thr 


Trp 

It 


Leu 








340 










Ser 


lie 


Ser 


Tyr 


Tro 


Thr 


Phe 


Leu 






355 










360 


Tvr 


Thr 


Asn 


Asn 


Ser 


Ser 


He 


Asn 
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Thr 




Tyr Gly 


Gly 


Thr 


Ser 


Ser 


^ ft ^ 
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Tvr 


Val 


Tyr Asn 


Leu 


Tro 


Thr 


Glu 
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Glv 


Asp 


Pro 


Val 


Asn 


He 


Thr 


Lvs 








420 










Asn 


Ser 


Ser 


Lys 


Glu 


Leu 


He 


Tvr 






435 










440 


v a a. 


Val 


Arg 


Thr 




Phe 


Asp 


Phe 
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4 s s 






Ala 


Lys 


Tyr 


Asn 


Asp 


Tvt 


Asn 


4. ^ 










4 7 0 






Asn 


Glv 


Glu 


Thr 


Phe 


Glv 


Gin 


Lys 










4 85 








Thr 


His 


Ser 


Ser 


Val 


Asp 


Pro 


Asn 








500 










Thr 


Gin 


He 


Pro 


Val 


Val 


Lvs 


Ala 






515 










520 


lie 


Glu 


Lys 


Gly 


Pro 


Gly 


Phe 


Thr 




53 0 










535 




Ala 


Asp 


Ser Gly 


Leu 


Thr 


Met 


Arcr 


R4 R 










-J V 






u y o 




Arg 


Val 


7\ Y-rr 


Tie 
11c 




Tvt 










c £ c: 








lie 


Leu 


Arg 


Lys 


Trn 


Lys 


Glv 


Glu 








580 










Asn 


He 


Ser 


Pro 


Thr 


Tvr 


Glv 


Ala 






595 










600 


He 


Thr 


Thr 


Thr 


Glu 


Asn 


He 


Phe 




610 










615 




Pro 


Tyr 


Gly Arg 


Gin 


Phe 


Val 


Glu 


625 










630 






Lys 


He 


Glu 


Phe 


Leu 


Pro 


Thr 


Asn 



645 



<210> 19 
<211> 722 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 19 

Met Lys Glu Gin Asn Leu Asn Lys 

1 5 
Ala Ser Asp Tyr He Asp He Arg 
20 
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300 










He 


Asn Gly Glu 


He 


Tyr Gly 


Leu 






315 










320 


Lvs 


Ala 


Glu 


Ser 


Leu 


Tyr 


Thr 


Arg 




330 










335 




Lys 


Gly Phe Arg 


Phe 


Val 


Thr 


Asn 


345 










350 






Ser 


Gly Gly Gin 


Asn 


Lys 


Tyr 


Ser 










365 








Glu 


Gly Ser 


Phe 


Arg Gly Gin Asp 








380 










Thr 


He 


Asn 


He 


Pro 


Ser 


Asn 


Ser 






395 










400 


Asn 


Tyr 


Glu 


Tyr 


He 


Tyr 


Pro 


Trp 




410 










415 




Met 


Asn 


Phe 


Ser 


Val 


Thr 


Asp 


Asn 


425 










430 






Glv 


Ala 


His 


Arg 


Thr 


Asn 


Lys 


Pro 










445 








Leu 


Thr 


Asn 


Lys 


Glu Gly Thr Glu 








460 










His 


He 


Leu 


Ser 


Tyr Met 


Leu 


He 






475 










480 


Arg 


His 


Gly Tyr 


Ser 


Phe 


Ala 


Phe 




490 










495 




Asn 


Thr 


He 


Ala 


Ala 


Asn 


Lys 


He 


505 










510 






Ser 


Ser 


He 


Asn 


Gly 


Ser 


He 


Ser 










525 








Glv 


Gly Asp 


Leu 


Val 


Lys 


Met 


Arg 








540 










Phe 


Lys 


Ala 


Glu 


Leu 


Leu 


Asp 


Lys 






555 










560 


Lys 


Cys 


Asn 


Tyr 


Ser 


Ser 


Lys 


Leu 




570 










575 




Gly 


Tyr 


He 


Gin 


Gin 


Gin 


He 


His 


585 










590 






Phe 


Ser 


Tyr 


Leu 


Glu 


Ser 


Phe 


Thr 
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Asp 


Leu 


Thr 


Met 


Glu 


Val 


Thr 


Tyr 








620 












He 


Pro 


Ser 


Leu 


He 


Leu Asp 
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640 


Tyr 


Asp 


Glu 


He 


Thr 


Val 


Gin 


Ala 
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15 




Pro 


He 


Phe 


Gin 


Thr Asn Gly Ser 
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30 
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Ala Thr 


Phe 


Asn 


Ser 


Asn 


Thr 


Asn 


He 


Thr 


Thr 


Leu 


Thr 


Gin 


Ala 


He 
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40 










45 








Asn Ser 


Gin 


Ala 


Gly 


Ala 


He 


Ala 


Gly Lys 


Thr 


Ala 


Leu 


Asp 


Met 


Arg 

ZJ 
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55 










60 










His Asp 


Phe 


Thr 


Phe 


Arq 

ZJ 


Ala 


Asp 


He 


Phe 


Leu 


Gly 


Thr 


Lys 
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Asn 
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80 
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He 
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He 


Ala 


Phe 


His 


Arg 
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Ser 
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Gly 


Phe 
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Val Gly 


Thr 


Lys 


Gly 


Gly 


Gly 


Leu 


Gly 


He 


Leu 


Gly 


Ala 


Pro 


Lys 


Gly 
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105 










110 






He Gly 


Phe 


Glu 


Leu 


Asp 


Thr 


Tyr 


Ala 


Asn 


Ala 


Pro 


Glu 


Asp 


Glu 


Val 




115 










120 










125 








Gly Asp 


Ser 


Phe 


Gly 


His 


Gly 


Ala 


Met 


Lvs 


Gly 


Ser 


Phe 


Pro 


Ser 


Phe 
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140 










Pro Asn 


Gly 


Tyr 


Pro 


His 


Ala 


Gly 


Phe 


Val 


Ser 


Thr 


Asp 


Lys 

2 


Asn 


Ser 


145 








150 










155 










160 


Arq Trp 

ZJ Lr 


Leu 


Ser 


Ala 


Leu 


Ala 


Gin 


Met 


Gin 


Arg 


He 


Ala 


Ala 


Pro 


Asn 
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175 




Gly Arq 


Trp 


Arq 


Arq 

ZJ 


Leu 


Glu 


He 


Arg 


Trp 


Asp 


Ala 


Arg 


Asn 


Lys 


Glu 
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190 






Leu Thr 


Ala 


Asn 


Leu 


Gin 


Asp 


Leu 


Thr 


Phe 


Asn 


Asp 


He 


Thr 


Val 


Gly 




195 










200 










205 








Glu Lys 


Pro 


Arq 

ZJ 


Thr 


Pro 


Arq 


Thr 


Ala 


Thr 


Trp 


Arq 


Leu 


Val 


Asn 


Pro 


210 










215 










220 










Ala Phe 


Glu 


Leu 


ASP 


Gin 


Lvs 


Tyr 


Thr 


Phe 


Val 


He 


Gly 


Ser 


Ala 


Thr 


225 








230 










235 










240 


Gly Ala 


Ser 


Asn 


Asn 


Leu 


His 


Gin 


He 


Gly 


He 


He 


Glu 


Phe 


Asp 


Ala 








245 










250 










255 




Tyr Phe 


Thr 


Lys 


Pro 


Thr 


He 


Glu 


Ala 


Asn 


Asn 


Val 


Asn 


Val 


Pro 


Val 






260 










265 










270 






Gly Ala 


Thr 


Phe 


Asn 


Pro 


Lys 


Thr 


Tyr 


Pro 


Gly 


He 


Asn 


Leu 


Arq 

ZJ 


Ala 




275 










280 










285 








Thr Asp 


Glu 


He 


Asp 


Gly 


Asp 


Leu 


Thr 


Ser 


Lys 


He 


He 


Val 


Lys 

2 w 


Ala 


290 










295 










300 










Asn Asn 


Val 


Asn 


Thr 


Ser 


Lys 


Thr 


Gly Val 


Tyr 


Tyr 

2 


Val 


Thr 


Tyr 

2 


Tyr 


305 








310 










315 










320 


Val Glu 


Asn 


Ser 


Tyr 


Gly 


Glu 


Ser 


Asp 


Glu 


Lys 


Thr 


He 


Glu 


Val 


Thr 








325 










330 










335 




Val Phe 


Ser 


Asn 


Pro 


Thr 


He 


He 


Ala 


Ser 


Asp 


Val 


Glu 


He 


Glu 


Lys 






340 










345 










350 






Gly Glu 


Ser 


Phe 


Asn 


Pro 


Leu 


Thr 


Asp 'Ser 


Arg 


Val 


Gly 


Leu 


Ser 


Ala 




355 










360 










365 








Gin Asp 


Ser 


Leu 


Gly 


Asn 


Asp 


He 


Thr 


Gin 


Asn 


Val 


Lvs 

2 " 


Val 


Lvs 

2 IJ 


Ser 


370 










375 










380 










Ser Asn 


Val 


Asp 


Thr 


Ser 


Lys 


Pro 


Gly Glu 


Tyr 


Glu 


Val 


Val 


Phe 


Glu 


385 








390 










395 










400 


Val Thr 


Asp 


Ser 


Phe 


Gly 


Gly 


Lys 


Ala 


Glu 


Lvs 

2 


Asp 


Phe 


Lys 


Val 


Thr 








405 










410 










415 




Val Leu 


Gly 


Gin 


Pro 


Ser 


He 


Glu 


Ala 


Asn 


Asn 


Val 


Glu 


Leu 


Glu 


He 






420 










425 










43 0 






Asp Asp 


Ser 


Leu 


Asp 


Pro 


Leu 


Thr 


Asp 


Ala 


Lys 


Val 


Gly 


Leu 


Arq 


Ala 




435 










440 










445 








Lys Asp 


Ser 


Leu 


Gly 


Asn 


Asp 


He 


Thr 


Lys 


Asp 


He 


Lys 


Val 


Lys 


Phe 


450 










455 










460 










Asn Asn 


Val 


Asp 


Thr 


Ser 


Asn 


Ser 


Gly Lys 


Tyr 


Glu 


Val 


He 


Phe 


Glu 


465 








470 










475 










480 


Val Thr 


Asp 


Arg 


Phe 


Gly 


Lys 


Lys 


Ala 


Glu 


Lys 


Ser 


He 


Glu 


Val 


Leu 
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Val Leu Gly Glu 
500 

Gly Glu Thr Phe 
515 

Lys Asp Ser Leu 
530 

Ser Asn Val Asp 
545 

- Val Thr Asp Arg 

Val Pro Val He 
580 

Lys Phe Tyr Ala 
595 

Ala Tyr Lys Gly 
610 

Ser Lys Thr He 
625 

He Thr Val Tyr 

Thr Tyr Lys Lys 
660 

Arg Leu He Ser 
675 

Lys Gly Thr Phe 
690 

Val Glu Asn Phe 
705 

He Ser 



485 



Pro Ser 


He 


Glu 


Glu Pro 


Leu 


Thr 






520 


Gly Asn 


Asp 


He 




535 




Thr Ser 


Lys 


Pro 


550 






Phe Gly 


Lys 


Tvr 


565 






Asp Asp 


Glu 


Tro 


Gly Gin 


Asp 


He 






600 


Asp Tyr 


Val 


Phe 




615 




Pro Leu 


Thr 


Asp 


630 






Ala Lys 


Ala 


Glu 


645 








Ala 


Gly 


Thr Gly 


Thr 


Leu 






680 


Arg Val 


Thr 


Glu 




695 




Gly Ala 


Gly 


Tyr 


710 









490 




Ala 


Asn Asp 


Val 


505 






Asp 


Ser Arg 


Val 


Thr 


Lys Asp 


Val 






54 0 


Gly Glu Tyr 


Glu 




555 




Val 


Glu Lys 


Thr 




570 




Glu 


Asp Gly 


Asn 


585 






Lys 


Leu Leu 


Lvs 


Tyr Asp Ser 


Arg 






62 0 


Leu 


Gin He 


Asn 




635 




Ser Gly Asp 


His 




650 




Pro 


Glu Glu 


Pro 


665 






Val 


Glu Lys 


Asp 


Leu 


Asn Lys 


Ala 






700 


He 


Gly Gly 


He 




715 





495 

Glu Val Asn Lys 
510 

Gly Leu Arg Ala 
525 

Lys He Lys Ser 

Val Val Phe Glu 
560 

He Gly Val He 
575 

Val Asn Gly Trp 
590 

Asp Pro Asp Lys 
605 

His Val Ala He 

Thr Asn Tyr Glu 
640 

His Leu Lys Val 
655 

Pro Val Phe Asn 
670 

Tyr Arg Glu Leu 
685 

Pro Leu He He 

Arg He Val Lys 
720 



<210> 20 

<211> 674 

<212> PRT 

<213> Bacillus thuringiensis 



<400> 20 
Met Asn Gin Tyr 
1 

Gin Asn Asn Met 
20 

Asn Ala Val Met 
35 

Glu Gly Ser Asn 
50 

He Val Ser He 
65 

Leu Ala Asp Ser 

Glu Asn Asn Val 
100 

Asn Arg Arg He 
115 

Asn Gly Leu Val 
130 



Gin Asn Lys Asn 
5 

Asn Met Pro Asn 

Lys Asn Gly Asn 
40 

He Ser Pro Ser 
55 

Val Leu Lys Thr 
70 

He Lys Ser Ser 
85 

Ser Gin Val Ser 

Gin Glu Thr He 
120 

Ala He Tyr Asn 
135 



Glu Tyr Glu He 
10 

Arg Tyr Pro Phe 
25 

Tyr Lys Asp Trp 

Pro Ala Ala Ala 
60 

Leu Ala Lys Ala 
75 

Leu Gly He Ser 
90 

Met Val Gin Val 
105 

Leu Asp Leu Gly 

Arg Asp Tyr Leu 
140 



Leu Glu Ser Ser 
15 

Ala Asp Asp Pro 
30 

Val Asn Glu Cys 
45 

lie Thr Ser Lys 

Val Ala Ser Ser 
80 

Lys Thr He Thr 
95 

His Gin He He 
110 

Glu Ser Ser Leu 
125 

Gly Ala Leu Glu 
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40 



Ala 


Trp 

tr 


Asn 


Asn 


Asn 


Lys 


Ser 


Asn 


He 


Asn 


Tyr 


Gin 


Thr 


Asn 


Val 


Ala 


145 










150 










155 










160 


Glu 


Ala 


Phe 


Lys 


Thr 


Val 


Glu 


Arq 


Glu 


Phe 


Phe 


Thr 


Lys 


Leu 


Lys 

JL 


Gly 










165 










170 










175 




He 


Tyr 


Arq 


Thr 


Ser 


Ser 


Ser 


Gin 


He 


Thr 


Leu 


Leu 


Pro 


Thr 


Phe 


Thr 








180 










185 










190 






Gin 


Ala 


Ala 


Asn 


Leu 


His 


Leu 


Ser 


Met 


Leu 


Arq 


Asp 

tr 


Ala 


Val 


Met 


Tyr 






195 










200 










205 








Gin 


Glu 


Gly 


Trp 


Asn 


Leu 


Gin 


Ser 


His 


He 


Asn 


Tyr 


Ser 


Lys 


Glu 


Leu 




210 










215 










220 










Asp 


Asp 


Ala 


Leu 


Glu 


Asp 


Tvr 

2 


Thr 


Asn 


Tvr 

JL 


Cvs 


Val 


Glu 


Val 


Tvr 


Thr 


225 










230 










235 










240 


Lys 


Gly 

-* 


Leu 


Asn 


Ala 


Leu 


Arq 

ZJ 


Gly 


Ser 


Thr 


Ala 


He 


Asp 


Trp 


Leu 


Glu 










245 










250 










255 




Phe 


Asn 


Ser 


Phe 


Arq 


Arq 


Asp 


Met 


Thr 


Leu 


Met 


Val 


Leu 


Asp 

* tr 


Leu 


Val 








260 










265 










270 






Ala 


He 


Phe 


Pro 


Asn 


Tyr 


Asn 


Pro 


Val 


Arg 


Tyr 


Pro 


Leu 


Ser 


Thr 


Lys 






275 










280 










285 








He 


Ser 


Leu 


Ser 


Arq 

ZJ 


Lys 


He 


Tyr 


Thr 


Asp 


Pro 


Val 


Gly 


Arq 


Thr 


Asp 




290 










295 










3 00 










Ser 


Pro 


Ser 


Phe 


Gly 


Asp 


Trp 


Thr 


Asn 


Thr 


Gly 


Arq 


Thr 


Leu 


Ala 


Asn 


305 










310 










315 










320 


Phe 


Asn 


Asp 


Leu 


Glu 


Arq 


Glu 


Val 


Thr 


Asp 


Ser 


Pro 


Ser 


Leu 


Val 


Lvs 










325 










330 










335 




Trp 

tr 


Leu 


Gly 


Asp 


Met 


Thr 


He 


Tvr 


Thr 


Gly 


Ala 


He 


Asp 


Ser 


Tvr 


Arq 








340 










345 










350 






Pro 


Thr 


Ser 


Pro 


Gly 


Asp 


Arg 


lie 


Gly 


Val 


Trp 


Tyr 


Gly 


Asn 


He 


Asn 






355 










360 










365 








Ala 


Phe 


Tyr 


His 


Thr 


Gly 

2 


Arq 


Thr 


Asp 


Val 


Val 


Met 


Phe 


Arq 


Gin 


Thr 




370 










375 










380 










Gly 


Asp 


Thr 


Ala 


Tyr 


Glu 


Asp 


Pro 


Ser 


Thr 


Phe 


He 


Ser 


Asn 


He 


Leu 


385 










3 90 










395 










400 


Tvr 


Asp 


Asp 


He 


Tvr 


Lys 


Leu 


Asp 


Leu 


Aro 


Ala 


Ala 


Ala 


Val 


Ser 


Thr 










405 










410 










415 




He 


Gin 


Gly 


Ala 


Met 


Asp 


Thr 


Thr 


Phe 


Gly 


Val 


Ser 


Ser 


Ser 


Arq 


Phe 








420 










425 










430 






Phe 


Asp 


He 


Arg 


Gly 


Arq 


Asn 


Gin 


Leu 


Tyr 

JL 


Gin 


Ser 


Asn 


Lvs 


Pro 


Tvr 






435 










440 










445 








Pro 


Ser 


Leu 


Pro 


lie 


Thr 


He 


Thr 


Phe 


Pro 


Gly 


Glu 


Glu 


Ser 


Ser 


Glu 




450 










455 










460 










Gly 


Asn 


Ala 


Asn 


ASP 


Tyr 
i 


Ser 


His 


Leu 


Leu 


Cvs 


Asp 


Val 


Lvs 


He 


Leu 


465 










470 










475 










480 


Gin 


Glu 


Asp 


Ser 


Ser 


Asn 


He 


Cvs 


Glu 


Gly 


Arq 


Ser 


Ser 


Leu 


Leu 


Ser 










485 










490 










495 




His 


Ala 


Trp 


Thr 


His 


Ala 


Ser 


Leu 


Asp 


Arq 


Asn 


Asn 


Thr 


He 


Leu 


Pro 








500 










505 










510 






Asp 


Glu 


He 


Thr 


Gin 


He 


Pro 


Ala 


Val 


Thr 


Ala 


Tvr 


Glu 


Leu 


Arq 

^ ZD 


Gly 






515 










520 










52 5 








Asn 


Ser 


Ser 


Val 


Val 


Ala 


Gly 


Pro 


Gly 


Ser 


Thr 


Gly 


Gly 


Asp 


Leu 


Val 




530 










535 










540 










Lys 


Met 


Ser 


Tyr 


His 


Ser 


Val 


Trp 


Ser 


Phe 


Lys 


Val 


Tyr 


Cys 


Ser 


Glu 


545 










550 










555 










560 


Leu 


Lys 


Asn 


Tyr 


Arg 


Val 


Arg 


He 


Arg 


Tyr 


Ala 


Ser 


His 


Gly 


Asn 


Cys 










565 










570 










575 




Gin 


Phe 


Leu 


Met 


Lys 


Arg 


Trp 


Pro 


Ser 


Thr 


Gly 


Val 


Ala 


Pro 


Arg 


Gin 








580 










585 










590 






Trp 


Ala 


Arg 


His 


Asn 


Val 


Gin 


Gly 


Thr 


Phe 


Ser 


Asn 


Ser 


Met 


Arg 


Tyr 
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595 










600 








605 








Glu Ala 


Phe 


Lvs 


Tvr 


Leu Asp 


He 


Phe 


Thr 


He Thr 


Pro 


Glu 


Glu 


Asn 


610 










615 








620 










Asn Phe 


Ala 


Phe 


Thr 


He 


Asp 


Leu 


Glu 


Ser 


Gly Gly 


Asp 


Leu 


Phe 


He 


625 








630 










635 








640 


Asp Lys 


He 


Glu 


Phe 


He 


Pro 


Val 


Ser 


Gly 


Ser Ala 


Phe 


Glu 


Tyr 


Glu 








645 










650 








655 




Gly Lys 


Gin 


Asn 


He 


Glu 


Lvs 


Thr 


Gin 


Lys 


Ala Val 


Asn 


Asp 


Leu 


Phe 






660 










665 








670 






lie Asn 




























<210> 21 


























<211> 675 


























<212> PRT 


























<213> Bacillus thuringiensis 
















<400> 21 


























Met Asn 


Pro 


Tyr 


Gin 


Asn 


Lys 


Ser 


Glu 


Cvs 


Glu lie 


Leu 


Asn 


Ala 


Pro 


1 






5 










10 








15 




Leu Asn 


Asn 


He 


Asn 


Met 


Pro 


Asn 


Arq 


Tvr 
j j - 


Pro Phe 


Ala 


Asn 


Asp 


Pro 






20 










25 








30 






Asn Ala 


Val 


Met 


Lys 


Asn 


Gly 


Asn 


Tvr 


Lys 


Asp Trp 


Leu 


Asn 


Glu 


Cvs 




35 










40 








45 








Asn Glv 


He 


Thr 


Pro 


Ser 


He 


Phe 


Glv 


Thr 


Leu Gly 


Val 


Leu 


Ala 


Ser 


50 










55 








60 










lie Val 


He 


Ser 


Thr 


He 


Asn 


Leu 


Ala 


Thr 


Ser Pro 


Ser 


He 


Gly 


Asp 

It 


65 








70 










75 








80 


Ala Phe 


Ala 


Leu 


Val 


Ser 


Ser 


He 


Gly 


Glu 


Tyr Trp 


Pro 


Glu 


Thr 


Lys 








85 










90 








95 




Thr Seir 


Phe 


Pro 


Leu 


Ser 


Val 


Ala 


Asp 


Val 


Asn Arg 


Leu 


He 


Arg 


Glu 






100 










105 








110 






Ala Leu 


Asp 


Gin 


Asn 


Ala 


He 


Asn 


Arq 

ZD 


Ala 


Thr Gly 


Lvs 


Phe 


Asn 


Gly 




115 










120 








125 








Leu Met 


Asp 


Thr 


Tyr Asn 


Thr 


Val 


Tvr 


Leu 


Lvs Asn 


Leu 


Gin 


Asp 


Trp 


130 










135 








140 










Tyr Asp 


Thr Arg 


lie 


Pro 


Ala 


Asn 


Pro 


Gin 


Gly Asp 


Ser 


Gin 


Leu 


Arg 


145 








150 










155 








160 


Glu Ala 


Ala Arg Arg 


Ser 


Leu 


Glu 


Glu 


lie 


Glu Arg 


Asp 


Phe 


Arq 


Lvs 








165 










170 








175 




Ala Leu 


Ala Gly Glu Phe 


Ala 


Glu 


Ala 


Glv 


Ser Gin 


He 


Val 


Leu 


Leu 






180 










185 








190 






Pro lie 


Tyr 


Ala 


Gin 


Ala 


Ala 


Asn 


He 


His 


Leu Leu 


He 


Leu 


Lys 


Asp 




195 










200 








2 05 








Ala Met 


Gin 


Phe 


Arg 


Thr 


Asp 


Leu 


Gly 


Leu 


He Arg 


Pro 


Val 


Gly 


Val 


210 










215 








220 










Pro lie 


Thr 


Thr 


Ser 


Ala 


Glu 


Asp 


Pro 


Phe 


Glu Ser 


Glu 


Phe 


Leu 


Leu 


225 








230 










235 








240 


Arg He 


Lys 


Lys 


Tyr 


Thr 


Asp 


His 


Cys 


He 


Ser Tyr 


Tvr 


Asp 


Asp 


Glv 








245 










^ ~j \j 








255 




Leu Ala 


Lys 


He 


Arg 


Ser 


Arg 


Gly 


Ser 


Asp 


Gly Glu 


Thr 


Trp 


Trp 


Glu 






260 










265 








270 






Phe Asn 


Lys 


Phe 


Arg 


Arg 


Glu 


Met 


Thr 


Leu 


Thr Val 


Leu 


Asp 


Leu 


Val 




275 










280 








285 








Ala Leu 


Tyr 


Pro 


Thr 


His 


Asn 


He 


Lys 


Leu 


Tyr Pro 


lie 


Pro 


Thr 


Gin 


290 










295 








300 











42 
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Thr Glu 


Leu 


Ser 


Arcr 


Val 


Val 


Tyr 


Thr 


Asp 


Pro 


Val 


Gly 


Cys 


Phe 


Gly 


305 








310 










315 










320 


Asn Arg 


Lys 


Ser 


Asp 


He 


Phe 


Ser 


Arq 


Leu 


Asn 


Phe 


Asp 

XT 


Tyr 


Leu 


Glu 








325 










330 










335 




Asn Arg 


Leu 


Thr 


Arg 


Pro 


Arq 


Glu 


Pro 


Phe 


Asn 


Tyr 


Leu 


Asn 


Ser 


Val 






340 










345 










350 






Gin Leu 


Phe 


Ala 


Ser 


Thr 


Val 


Ser 


Asn 


Ser 


Asn 


Asn 


Gly 


Glu 


Val 


Leu 




355 










360 










365 








Arq Gly 


Asn 


Leu 


Asn 


Lys 
i 


He 


Met 


Phe 


Glu 


Gly 


Gly 


Trp 


Thr 


Ala 


Ser 


370 










375 










380 










Arg Ser 


Gly 


Asp 


Gly 


Val 


Thr 


Thr 


Gly 


Thr 


Pro 


Phe 


Ser 


Thr 


Met 


Asp 


385 








390 










395 










400 


Trp Ser 


Tyr 


Gly 


Trp 


Gly 


Tyr 


Pro 


Arq 


Lys 


His 


Tyr 


Ala 


Glu 


He 


Thr 








405 










410 










415 




Ser Arg 


Ser 


Gin 


Ala 


Leu 


Pro 


Gly 


Leu 


Asn 


Asn 


Ser 


He 


His 


Val 


He 






420 










425 










430 






Val Gly 


lie 


Asp 


Ser 


Phe 


Arq 


Ala 


He 


Gly 


Pro 


Gly 


Gly 


Gin 


Gly 


Asp 




435 










440 










445 








His Thr 


Phe 


Ser 


Leu 


Pro 


Gly 


Gly 


Asp 


Met 


Tvr 


ASP 


Cvs 


Gly 


Lys 


Val 


450 










455 










460 










Gin lie 


Asn 


Pro 


Leu 


Glu 


Asp 


Tyr 


Arq 


Asn 


Ser 


Asp 


His 


Trp 


He 


Ser 


465 








470 










475 










480 


Asp Met 


Met 


Thr 


He 


Asn 


Gin 


Ser 


Val 


Gin 


Leu 


Ala 


Ser 


Asn 


Pro 


Thr 








485 










490 










495 




Gin Thr 


Phe 


Ala 


Phe 


Ser 


Ala 


Leu 


Ser 


Leu 


Gly 


Trp 


His 


His 


Ser 


Ser 






500 










505 










510 






Ala Gly 


Asn 


Arq 


Asn 


Val 


Tyr 


Val 


Tyr 


Asp 


Lys 


He 


Thr 


Gin 


He 


Pro 




515 










52 0 










525 








Ala Thr 


Lys 


Thr 


Val 


Arg 


Glu 


His 


Pro 


Met 


He 


Lys 


Gly 


Pro 


Gly 


Phe 


530 










535 










540 










Thr Gly 


Gly 


Asp 


Leu 


Ala 


Asp 


Leu 


Ser 


Ser 


Asn 


Ser 


Asp 


He 


Leu 


Gin 


545 








550 










555 










560 


Tyr Asp 


Leu 


Arq 


Ser 


Asp 

IT 


Tyr 


Asp 


Asp 


Arq 


Leu 


Thr 


Glu 


Asp 


Val 


Pro 








565 










570 










575 




Phe Arg 


He 


Arg 


He 


Arg 


Cys 


Ala 


Ser 


He 


Gly 


Val 


Ser 


Thr 


He 


Ser 






580 










585 










590 






Val Asp 


Asn 


Trp 


Gly 


Ser 


Ser 


Ser 


Pro 


Gin 


Val 


Thr 


Val 


Ala 


Ser 


Thr 




595 










600 










605 








Ala Ala 


Ser 


Leu 


Asd 


Thr 


Leu 


Lvs 


Tvr 


Glu 


Ser 


Phe 


Gin 


Tyr 


Val 


Ser 


Oiu 






























lie Pro 


Gly 


Asn 


Tyr 


Tyr 


Phe 


Asp 


Ser 


Ala 


Pro 


Arg 


He 


Arg 


Leu 


Leu 


625 








630 










635 










640 


Arg Gin 


Pro 


Gly 


Arg 


Leu 


Leu 


Val 


Asp 


Arg 


He 


Glu 


He 


He 


Pro 


Val 








645 










650 










655 




Asn Phe 


Phe 


Pro 


Leu 


Ser 


Glu 


Gin 


Glu 


Asn 


Lys 


Ser 


Val 


Asp 


Ser 


Leu 






660 










665 










670 







Phe He Asn 



675 



<210> 22 
<211> 659 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 22 

Asn Ser Tyr Glu Asn Lys Asn Glu Tyr Glu He Leu Asn Asp Ser Lys 
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43 



Lys 


Ser 


Asn 


Met 








20 


Ser 


Leu 


Ala 


Ser 






35 




^» y a 




Arg 


Thr 




50 






Th-r 

X 111. 


uxy 


Val 


Gly 










XJC u. 




Gly Glu 




Pro 


Glu 


Ser 








100 


Asn 


His 


He 


Glu 






115 




Thr 


Thr 


Ala 


Leu 




130 






Phe 


Hi y 


Asp 


Ala 


145 








A 1 ^ 
rt.x d 


xjy o 


Asn Arg 


v d-i 


xjy o 


Asp 


Met 








180 


Leu 


Leu 


Pro 


Val 






195 




A T~n 


Glu 


Gly Val 




210 






Asp 


Phe 


Tyr 


His 


225 












Val 


Thr 


Phe 


Ala 


Lys 


Ser 








260 


Met 


Thr 


He 


Thr 






275 




Ala 


Ara 


Leu 


Tyr 




290 






Tvr 


Ser 


Asp 


Val 


305 








Leu. 


Asn 


Lys 


Asn 




Leu 


Arg Gly 








340 


Arg 


Tyr 


Leu 


Ala 






355 




TVi t* 

X 111 


11C 


Tyr 


Ser 




370 






T i\/ci 
J— i y o 


O C. 1 


Thr 


He 


3 85 








Th r 


Lys 


Ser 


Tyr 


Ser 


Gin 


Met 


Gin 








420 


Gly 


Thr 


Ser 


Ala 






435 




Pro 


Pro 


Thr 


Asp 




450 







Ser 


Asn 


Pro 


xyx 


Met 


Gin 


Asn 


Thr 








40 


Asp 


Thr 


Asp 


Val 






55 




Met 


Leu 


Ser 


X 111 




70 






Gly 


He 


Asp 


XJC IX 


85 








Asp Gly Gly 


His 


Glu 


Leu 


Met 


Asp 








120 


Asp 


Asp 


Leu 


Arg 






135 




Phe 


Asp 


Ser 






150 






Val 


Gly Gly 


xyx 


165 








Ala 


Ser 


He 


Phe 


Tvr 


Ala 


Gin 


Ala 








200 


He 


Tyr Gly 


Ser 






215 




Asp 


Gin 


Leu 


uc u. 




230 






Trp 


Tyr Asn 


Qeri 
nail 


245 








Pro 


Asn 


Trp 


7\ cn 


Val 


Leu 


Asp 


He 








280 


Thr 


Lys 


Pro 


He 






295 




Leu 


Asn 


Leu 


Asp 




310 






Glu 


Ala 


Ala 


Phe 


325 








Phe 


Asp 


Phe 


Tvr 
xyr 


Gly His 


Thr 










360 


Ser 


Ser 


Phe 


Asn 






375 




Asn 


He 


Pro 


A cn 




390 






Thr 


Asn 


He 


Ser 


405 








Phe 


Ser 


Leu 


Thr 


Pro 


Lys 


Tyr 


Pro 








440 


Glu 


Lys 


Pro 


Leu 






455 





10 

Leu Arg Tyr Pro 
25 

Asn Tyr Lys Asp 

Leu Ser Ser Arg 
60 

He Leu Ser Leu 
75 

Leu Leu Gly Ala 
90 

Gin Tyr Thr Trp 
105 

Glu Arg Leu Glu 

Gly Leu Lys Ala 
140 

Glu Lys Asn Gin 
155 

Phe Glu Asp Val 
170 

Ser Ala Thr Asn 
185 

Ala Asn Leu His 

Arg Trp Gly He 
220 

Lys Tyr Thr Ala 
235 

Gly Leu Ala Gin 
250 

Arg Phe Asn Ala 
265 

He Ala Leu Phe 

Lys Thr Glu Leu 
300 

Val Tyr Gly Val 
315 

Thr Arg Ser Pro 
330 

Thr Arg Thr Lys 
345 

Tyr Phe Ser Phe 

Asn Trp Tyr Asp 
380 

Tyr Ala Asn He 
395 

Pro Tyr Thr Asp 
410 

Asn Asn Gin Gin 
425 

Val Arg Glu Thr 

Thr Tyr Glu Asn 
460 



15 

Leu Ala Asn Asp 
30 

Trp Leu Thr Met 
45 

Gly Ala Val Ser 

Phe Gly He Pro 
80 

Ala Asp Phe Leu 
95 

Glu Asp Leu Met 
110 

Thr Glu Lys Arg 
125 

Leu Leu Gly Leu 

Asn Asp Pro He 
160 

His Thr His Phe 
175 

Tyr Glu Val Leu 
190 

Leu Leu Leu Leu 
205 

Ala Pro Ala Ala 

He Tyr Ala Asn 
240 

Gin Lys Glu Leu 
255 

Tyr Arg Arg Asp 
270 

Pro Thr Tyr Asp 
285 

Thr Arg Glu He 

Gin Gin Thr Asp 
320 

His Leu Val Thr 
335 

Tyr Ala Tyr Trp 
350 

Thr Gly Asn Gly 
365 

Thr Asp Met Thr 

Tyr Lys Leu Trp 
400 

Pro Val Gly He 
415 

Leu Thr Tyr Thr 
430 

Phe Phe Glu He 
445 

Tyr Ser His He 



RTA01/2150125vl 



44 



Leu 


Ser 


Tyr 


Met 


Thr 


Ser 


Ala 


Gin 


His 


Phe 


Gly 


Asp 


Lys 


Lys 


He 


Gly 


465 










470 










475 










480 


Tyr 


Thr 


Phe 


Ala 


Trp 
485 


Met 


His 


Glu 


Ser 


Val 
490 


Asp 


Phe 


Asp 


Asn 


Arg 
495 


Val 


Asp 


Pro 


Asp 


Lys 
500 


He 


Thr 


Gin 


He 


Pro 
505 


Ala 


Val 


Lys 


Gly 


Asp 
510 


Tyr 


Leu 


Gin 


Tyr 


Gly 


Tyr 


Val 


Lys 


Gin 


Gly 


Pro Gly 

j 


His 


Thr 


Gly 


Gly 


Asp 


Leu 






515 










520 






525 








Val 


Ser 


Met 


He 


Arg 


Thr 


Asp 


Arg 


Leu Gly 


He 


Asn 


Val 


Tyr 


Phe 


Pro 




530 










535 










540 










Gin 


Pro 


Leu 


Asp 


Tyr 


Arg 


He 


Arg 


He 


Arg 


Tyr 


Ser 


Thr 


Ser 


Ser 


Asn 


545 










550 










555 










560 


Gly 


Tyr 


Leu 


Tyr 


He 
565 


Tyr 


Ser 


Pro 


Asn 


Thr 
570 


Lys 


He 


Val 


Tyr 


Leu 
575 


Pro 


Pro 


Thr 


Thr 


Leu 
580 


Val 


ASP 


Gly 


Gin 


Pro 
585 


Thr 


Phe 


Asp 


Pro 


Met 
590 


Asp 


Phe 


Ser 


Ala 


Phe 
595 


Arg 


Val 


Val 


Glu 


Val 
600 


Pro 


Ala 


Ser 


Phe 


Arg 
605 


Ala 


Ser 


Val 


Ala 


Gly 
610 


Tyr 


Thr 


Asn 


Phe 


Thr 
615 


He 


Glu 


Ala 


Gly 


Phe 
620 


Gly 


Pro 


Val 


Tyr 


He 


Asp 


Lys 


He 


Glu 


Phe 


He 


Pro 


Asp 


Asn 


Thr 


Thr 


Thr 


Leu 


Glu 


Tyr 


625 










630 










635 










640 


Glu 


Gly 


Gly 


Arg 


Asp 
645 


Leu 


Glu 


Lys 


Thr 


Lys 
650 


Asn 


Ala 


Val 


Asn 


Asp 
655 


Leu 



Phe Thr Asn 



<210> 23 

<211> 666 

<212> PRT 

<213> Bacillus thuringiensis 



<400> 23 



Asn 


Ser 


Tyr 


Glu 


Asn 


Lys 


Asn 


Glu 


Tyr 


Glu 


He 


Leu 


Glu 


Ser 


Ser 


Ser 


1 








5 










10 










15 




Asn 


Asn 


Thr 


Asn 


Met 


Pro 


Asn 


Arg 


Tyr 


Pro 


Phe 


Ala 


Asn 


Asp 


Arg 


Asp 








20 










25 










30 






Met 


Ser 


Thr 


Met 


Ser 


Phe 


Asn 


Asp 


Cys 


Gin 


Gly 


He 


Ser 


Trp 


Asp 


Glu 






35 










40 










45 








He 


Trp 


Glu 


Ser 


Ala 


Glu 


Thr 


He 


Thr 


Ser 


He 


Gly 


He 


Asp 


Leu 


He 




50 










55 










60 










Glu 


Phe 


Leu 


Met 


Glu 


Pro 


Ser 


Leu 


Gly Gly 


He 


Asn 


Thr 


Leu 


Phe 


Ser 


65 










70 










75 










80 


He 


He 


Gly 


Lys 


Leu 


He 


Pro 


Thr 


Asn 


His 


Gin 


Ser 


Val 


Ser 


Ala 


Leu 










85 










90 










95 




Ser 


He 


Cys 


Asp 


Leu 


Leu 


Ser 


He 


He 


Arg 


Lys 


Glu 


Val 


Ala 


Asp 


Ser 








100 










105 










110 






Val 


Leu 


Ser 


Asp 


Ala 


He 


Cys 


Arg 


Phe 


Leu 


Asp 


Gly 


Lys 


Leu 


Lys 


Asn 






115 










120 










125 








Tyr 


Arg 


Glu 


Tyr 


Tyr 


Leu 


Pro 


Tyr 


Leu 


Glu 


Ala 


Trp 


Leu 


Lys 


Asp 


Gly 




130 










135 










140 










Lys 


Pro 


Leu 


Gin 


Lys 


Thr 


Asn 


Asn 


Ser Asp 


He 


Gly 


Gin 


Leu 


Val 


Lys 


145 










150 










155 










160 


Tyr 


Phe 


Glu 


Leu 


Ser 


Glu 


Arg 


Asp 


Phe 


Asn 


Glu 


He 


Leu 


Gly 


Gly 


Ser 










165 










170 










175 




Leu 


Ala 


Arg 


Asn 


Asn 


Ala 


Gin 


He 


Leu 


Leu 


Leu 


Pro 


Tyr 


Phe 


Cys 


Ala 



45 

RTA01/2150125vl 



180 

Ser Cys Lys Cys 
195 

Glu Gin Trp Phe 
210 

lie Ser Pro Asn 
225 

Leu Lys Cys Lys 

Gin Ala Gly Leu 
260 

Trp Ala Lys Phe 
275 

Asp lie lie Ala 
290 

Pro Thr His Val 
305 

Tyr Ser Ser Gly 

Asn Thr Leu Glu 
340 

Leu Arg Ser lie 
355 

Gly Trp Val Gly 
370 

Asn Phe Gin Arg 
385 

Ser Phe Pro Asn 

Asn Leu Val Gly 
420 

Ala Glu Phe Ser 
435 

Asn Ser Gly Leu 
450 

Lys Asn Pro Glu 
465 

Ala Ala Cys Val 

Thr His Thr Ser 
500 

Thr Gin lie Pro 
515 

Gly Gin Val He 
530 

Leu Pro Tyr Tyr 
545 

Asn Lys Asn Tyr 

Arg Leu Leu Val 
580 

Phe Phe Leu Pro 
595 

Thr Leu Val Thr 
610 

Asn Leu Asp Thr 
625 



Gin Leu Leu Leu 
200 

Pro Phe Leu Ser 
215 

Ser Gly Cys Asp 
230 

He Ala Glu Tyr 
245 

Asn Gin He Lys 

Asn Lys Phe Arg 
280 

He Phe Gin Thr 
295 

Glu Leu Thr Arg 
310 

Thr Tyr Ser Trp 
325 

Ala Asn Gly Thr 

Gly He Tyr Asn 
360 

Thr Arg His Tyr 
375 

Met Ser Gly Thr 
390 

Ser Asp He Phe 
405 

Glu He Asn Ala 

Glu Ser Thr Ala 
440 

Ser Ser Met Thr 
455 

Pro Ser Tyr Arg 
470 

Gly Ala Gly Asn 
485 

Met Ser Lys Tyr 

Ala Val Lys Ala 
520 

Ala Gly Pro Gly 
535 

Ser Arg Leu Lys 
550 

Leu Val Arg Val 
565 

Glu Arg Trp Ser 

Ser Thr Gly Pro 
600 

Thr Phe Asn Gin 
615 

Pro He Asn Val 
630 



185 



Leu 


Arq 

ZJ 


Asp 


Ala 


Ala 


Glu 


Asn 


Val 








220 


Phe 


Thr 


Gly 


Asp 






235 




Thr 


Asp 


Tyr 


Cys 




250 






Gin 


Ala 


Gly 


Thr 


265 








Arg 


Glu 


Met 


Thr 


Tvr 


Asp 


Phe 


Lys 








300 


Glu 


He 


Tyr 


Thr 






315 




Leu 


Lvs 


Tvr 


Trp 




330 






Arq 

Zj 


Gly 


Pro 


Gly 


345 








Glu 


Tyr 


Val 


Ser 


Glu 


Asp 


Tvr 


Thr 








380 


Thr 


Ser 


Asn 


Asp 






395 




Lvs 


He 


Glu 


Ser 




410 






Arq 

Zj 


Pro 


Glu 


Tyr 


425 








Phe 


He 


Tyr 


Leu 


He 


Thr 


Ser 


Lys 








460 


Asp 


Tyr 


Ser 


His 






475 




Ser 


Arq 


He 


Asn 




490 






Asn 


Leu 


He 


Tvr 

X J 4. 


505 








Phe 


Asp 


He 


Ser 


His 


Thr. 


Gly 


Gly 








540 


He 


Arg 


Leu 


He 






555 






Tvr 


Thr 


Ser 




570 








OCi 


OCI 


Tie 


585 








Gly 


Asp 


Ser 


Phe 


Pro 


Gly 


Val 


Glu 








620 


Asp 


Lys 


Val 


Glu 






635 







190 






Val 


Gin 


Tyr 


Glu 


205 








Arq 

Zj 


Ser 


Glu 


Leu 


Tvr 


Tvr 

jt 


Glu 


Arq 

* ZD 








240 


Glu 


Tyr 


Trp 


Tyr 






255 




Gly 


Ala 


Asp 


Thr 




270 






Leu 


Thr 


Val 


Leu 


285 








Lys 


Tvr 


Pro 


Leu 


Asp 


Pro 


Val 


Gly 








320 


Thr 


Gly 


Ala 


Phe 






335 




Leu 


Val 


Thr 


Trp 




350 






Arq 


Tyr 


Phe 


Ser 


365 








Thr 


Gly 


Asn 


Gly 


Leu 


Arq 

ZD 


Asp 


lie 








400 


Lys 


Ala 


He 


Met 






415 




Arq 


Val 


Ser 


Arq 




430 






Tyr 


Asp 


Ala 


Gly 


445 








Leu 


Pro 


Gly 


He 


Arq 

zj 


Leu 


Ser 


Asn 








480 


Val 


Tyr 


Gly 


Trp 






495 




Pro 


Asp 


Lys 


He 




510 






Asp 


Thr 


Gly 


Pro 


525 








Asn 


Val 


Val 


Ser 


Pro 


Ala 


Ser 


Thr 








560 


Thr 


Ser 


Asn 


Gly 






575 




Tie 


Aon 


Car 
OCX. 


lyr 




590 






Gly 


Tyr 


Val 


Asp 


605 








He 


He 


He 


Gin 


Phe 


He 


Pro 


Val 



640 



RTA0l/2150125vl 



46 



Asn Ser Thr Ala 

Gin Asp Val Val 
660 



Leu Glu Tyr Glu 
645 

Asn Asp Leu Phe 



Gly Lys Gin Ser 

650 
Val Lys 
665 



Leu Glu Lys Ala 
655 



RTA0I/2150125vl 



47 



